Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



LoU^THtf.-7Sr'H-oi 



^t %\mnaxn Cburational Stms. 



AT FAVORITE. 



:^_iL__ The Church Hymn Book. 
Illlililiiiilil «».^ ^.^^^ 

3 2044 096 999 362 i -f«'*''™ 

Harvard College I ir^^"!.^. 
Library ^ conbeboo 




nn ■ppUcUion. 
X price- Llberid 



«. 



BOUGHT fl »f 

FROM THE GIFT OF I" amal[ 

CHARLES HERBFRT THURBER N " 

I 



lum will be foun 



f Interesting aad 
rH ycKT, bearing 




/ai'son, Blaheman , Taylo r & Co., 

=._^ 

kTB St., Cut 

/ - ■ %\ 



^\it %xnmtwx (Sirntatbnal S^mtB. 
First Lessons in our Country's History. 



BRINGING OUT ITS SALIENT POINTS, AND AIMING TO 

- combine simplicity with sense. By Wm. Swinton, A. M., Professor of 

History University of Cali/orniay and Author of " Condensed History 

U. S.," " tVord Analysis,'* " Cam/ai^ns of the Army of the Potomac^ 

etc, X voL zamo., paper, 300 pages. Price, by mail, 80 cents. 

This is, perhaps, the most attractive and dainty school book ever issued 
from the American press. The distinctive place which the First Lessons is 
designed to occupy is the lower classes of our graded, ungraded and 
private schools. It has been the author's special care to avoid crowding 
the text with the multiplicity of details and isolated foots that have made 
the old " Introductories '' and "Elementaries" really more difficult to 
the beginner than a full treatise would be. This he has accomplished by a 
judicious exercise of the principle oi selection, by which *^ salient points '' 
alone have )>een chosen. The economy of space thus gained by throwing 
out the usual mass of unmemorizable minutiae has enabled him to enlarge 
on the grand, vital focts, and to throw into his treatment the charms 
of style and color, and the allurements of incident and romance. 

The chief features that will recommend the FIRST LESSONS are: 

I. Its plain yet picturesque style, and the skill with which ** simplicity 
and sense " are combined in the treatment. 

a. The care in the historical pers/ective, by which only the *^ salient 
points "are brought out, and these with sudi fullness as to produce distinct 
and lasting impressions. 

3. The convenient arrangement of easy yet suggestive questions in the 
margin, giving plain and ready reference to both teacher and pupiL 

4. The clustering of events round the great central facts of our history, 
thus aiding the memory by the power of association. 

5. The easy and agreeable method of treating the history of the United 
States since the adoption of the Constitution — not on the ordinary plan of 
hinging the events on the political history of the several administrations, 
which makes the recitatal dry and diffi cult, but by bringing together such 
fecis as are interesting and igp5 nafa t ii i i s^f i feyarj^lC tbfigl g r ouping. : 

6. The method of plain r^ew lessons/to feiterate-tbe'lcading events^ 
and secure their remembrance. ' \j « Z » 

7. The beauty of mechanical execution as regards print, paper and* 
illustrations. 
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Analysis of Civil Government. 

INCLUDING A CRITICAL AND TABULAR ANALYSIS OP THE 
Constitution of the United States, witli Annotations, &c. By Calvin 
TowNSBND, Esq. z yoL cloth, zamo., 340 pages. Price, by mail, f i.sa 

This work is intended for use in Grammar, High and Normal Schools, 
Academies, and other institutions of learning. In it the subject of Civil 
Government, as administered in this country, is presented analytieally. It 
is the only work published which pretends to givo a lucid, topical, and 
tabular arrangement of the principles of our government It is charac- 
terized by absolute freedom from all poUticSil bias, by clear and well- 
defined statement of fact, and above all, by the almost faultless analysis. 
Elements of kindred significance are grouped together in one table, under 
one common and appropriate title. For this purpose paragraphs, sec- 
tions and clauses, whenever necessary, are severed from their original 
connections in the Constitution. 



A VERY VaLUABLB ACCOMPANIMENT TO THE ANALYSIS OF CIVIL 

GOVERNMENT is the 

Analysis of the Constitution, 

A CHART of Fifty-two pages, zs by 90 inches each, mounted on a single 
roller, so as to be suspended from the wall of the school-room. By uie 
same Author. Price $5. 

A copy of this chart can be used with great interest and profit in every 
Teacher's Institute ^ and in every elass-rootn where pupils over twelve years 
old are taught ; and it would be invaluable as a work of reference in every 
lyceum, law, government and editor's office. 
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This work does not belong to the class of books commonly known as 
'^ Model Letter Writers," but is a systematic effort to supply a text-book 
on a very important branch of learning. It is the first attempt that has 
yet been made to teach Letter Writing topically and analytically, as to 
lorm or matter, in the schools of any grtule of this country. It makes no 
pretensions to teaching the pupil how to compose a letter ; that can only 
De done by itself— but is rather intended as a correct guide in the matter 
of mechanical detail, and in the combinations of the parts of a letter. 

The volume is designed chiefly for the use of the pupils in Normal 
Schools, Business Colleges, the advanced classes of Common Schools, and 
for persons in Business Life. 
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SUGGESTIONS TO TEACHERS. 
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■'VrO text-book can wholly take the place of the living teacher, 
-*^^ nor can written be a full substitute for oral instruction. 
Grood books are only aids, and are made more especially for the 
pupil, and must lack much which would be invaluable to the 
teacher if it could be presented. Hence, it would be imprac- 
ticable to attempt to crowd into a text-book all that should 
be in the hands of both teacher and pupil. Very much must 
be left for the teacher to supply. The following suggestions 
may prove of value : 

Seek to cultivate in the pupil the habit of sdf-relianee, and of 
thinking f&r himself. Avoid doing the pupil's work, only assists 
ing and suggesting enough to stimulate him, and enable him to 
overcome diflSculties for himself. 

Give many examples, both oral and written, besides those in 
the book, and require the pupil to construct problems and give 
their solution and explanation independently of rules. Be par- 
ticular to have him state what is given and what is required, 
• and to give clearly every step in the operation, since it is far 
more important to teach him methods of thought^ and how to 
reasony rather than whcU to do, 

A limited number of oral questions, but of considerable variety ^ 
have been given as models; but the teacher should add to their 
number, until the class fully understand and can promptly solve 
and analyze each kind of question, since every oral exercise is 
preparatory to a written one. 

The models of analysis given for the solution of examples may 
be varied according to the nature of the question, and at the dis- 
cretion of the teacher. 

Dictation exercises should be freely used as far as they can be 
adapted to the subject. 
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|__| OW to save the time of both teacher and pupil, and at the 

' ' same time enhance the mental discipline and practical 

knowledge of the latter, is an object, the attainment of which 

must not only be a source of economy, but an educational 

improvement of great importance and value. 

At the present time there is an obvious demand that one of the 
books composing an arithmetical series should be adapted to 
that numerous class of pupils whose time and opportunities are 
too limited to permit their acquiring more than the elementary 
principles of arithmetic and the applications of these to the ordi- 
nary business transactions. 

In the preparation of this treatise, the author has endeavored 
to supply such a book, by confining the treatment to a limited 
number of topics of the most useful and practical character, and 
by so thoroughly developing each, both in theory and appli- 
cations, as to obviate entirely the necessity of studying these 
portions of the subject again in any larger book. 

Scarcely too much importance can be given to the study of 
mental arithmetic in our elementary schools. There is no doubt, 
that when properly taught, it is one of the most effective means 
of intellectual training ; and yet, although the mental exercises 
should always precede the written, this part of the subject is 
too generally neglected for want of time. 

In this work, oral and written exercises have been thoroughly 
combined — the oral preceding and made preparatory to the 
written. Sufficient oral arithmetic has been introduced to 
answer the purpose of a separate book, thus ensuring attention 
to the subject and the saving of much valuable time. 



Vi PBEP AC E. 

Saperiority is claimed for this treatise, in the arrangement and 
treatment of the subjects ; in dear and concise definitions; in Imef 
and comprehensive rules; in new and improved methods of opera- 
tions and analyses ; in the great numi>er and variety of well-graded, 
practical examples^ both oral and written ; in the combination of 
new processes and methods with preceding ones as the work 
advances, which serves to test and drill the pupil, without the 
mechanical monotony which too often attends a single class of 
exercises; in the engraved cuts^ designed especially to aid in 
developing and illustrating the subject taught ; and last, but not 
least, in the typography and mechanical ^nM of the whole work. 

If the pupil, after finishing this book, desires to take up the 
remaining and higher subjects of arithmetic, usually taught in 
advanced classes, he will find them fiilly treated in the " Second 
Pakt " of the Complete Arithmetic of the " Shorter Gourse^'^ 
and bound up in a separate volume. 

In the said " Second Part," the higher subjects of Commer- 
cial Arithmetic, Proportion, Involution, Evolution, Progressions, 
and Mensuration, are developed and applied inductively, in the 
same manner as the subjects of this work, thus making it a very 
thorough and complete segiiel to this book. 

It is confidently believed that this work will not only meet 
the wants of intermediate classes in graded schools, but prove to be 
just the text-book needed in a large number of schools in rural 
districts, and in evening schools in cities, where the attendance 
is too limited to allow the use of a fuller and more extended 
treatise. 

Bbooklytx, December, 1974, D, w. F. 
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I^UMBERS. 

A BTICLE 1. 1. A single thing is a vmit, or mie, 
.t\, 8. One unit and one unit are two units, or two. 

3. Two units and one unit are three units, or three. 

4. Three unite and one unit are four units, or four. 

5. Four units and one unit are fire units, or five. 

6. Five units and one unit are six units, or six. 

7. Six units and one unit are seven units, or seven. 

8. Seven units and one unit are eight units, or eight. 

9. Eight units and one unit are nine units, or nine. 
10. "Sme units and one unit are ten units, or ten. 



a NUMBERS. 

11. How many are one block and one block ? 

12. How many are two blocks and one block ? 

13. How many are three blocks and one block ? 

14. How many are four blocks and one block ? 

Four blocks and two blocks ? Four blocks and four blocks ? 

15. How many are fiye and one ? Five and two ? 
Fiye and three ? Five and four ? Five and five ? 

16. How many are six and one ? Six and two ? 
Six and three ? Six and four ? 

17. How many are seven and one ? Seven and two ? 

18. How many are eight and one ? Eight and two ? 

19. How many are nine and one ? Five and four ? 

20. How many are four and two ? Five and two ? 
Six and two ? Seven and two ? Eight and two ? 

21. How many are five and three ? Five and four ? 

22. How many are six and three ? Six and four ? 

23. How many are seven and two ? Seven and three ? 

24. If you have five pennies, and five more be given 
you, how many will you then have ? 

25. Six books and four books are how many ? 

26. Four pencils and three pencils are how many ? 

27. Three cents and five cents are how many ? 

28. Two blocks and eight blocks are how many ? 

29. Five balls and four balls are how many ? 

30. How many ones in two ? In three ? In fotir ? 

31. How many ones in five ? In six ? In seven ? 

32. How many ones in eight ? In nine ? In ten ? 

33. How many ones in two and one ? In three and two ? 

34. How many ones in four and six ? In six and four ? 

35. How many ones in seven and three ? In three 
and seven ? 
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DEFINITIONS. 



3. A Unit is one, o^ a single thing : as one orange, 
one book, one day. 

3. A Nurnber is a unit, or collection of units ; as 
one penny ; five books ; six days ; three ; four. 

4, A Concrete dumber is a number applied to a 
particular thing, or quantity : as one ball; four boxes; 
three 7niles. 

6. An Abstract Number is a number not applied 
to any object : as one^ six, eight 

6. Idke Numbers are such as haye the same kind 
of unit, and may be either concrete or abstract : as four 
books and six books ; seven and nine. 

7. Unlike Numbers are such as haye not the same 
kind of unit : as fiye books and seyen balls; three days 
and fiye weeks. . 

BXBBCI8E8. 

8. 1. How many units in one ? In one cent ? In 
three dollars ? In fiye yards ? 

2. Six is a collection of how many units ? Seyen ? 

3. Is four books a concrete, or an abstract number ? 
Two? Fiye? Four days? Six houses? 

4. Why is seyen rods a concrete number ? 

5. Why is nine an abstract number ? 

6. Name two numbers that are like numbers. 

7. Name two numbers that are unlike numbers. 

8. What kind of numbers are three acres and four 
acres ? Fiye miles and seyen years ? Eight and nine ? 




irOTATIOI^ AKD 3*rUMERATI0N. 

9. To illustrate the method of uniformity in represent- 
ing nombers, objects are regarded as arranged in groups 
of tens ; hence we have single things, or nnita ; next, 
groups containing ten nnits, or ten; next, groups con- 
taining ten tens, or one hundred; and again, groups 
containing ten hundreds, or one thousand, etc. 

10. This method of grouping is called the Decimal 
System, from, the Latin word decern, which signifies ten. 

11. The number of objects may be represented by 
words or by characters. 

13. The characters may be either Jigures, or letters. 



NOTATION AND NUMERATION. 5 

13. Notation is a method of writing, or of repre- 
senting numbers by characters. 

14. Numeration is a method of reading numbers 
represented by figures. 

15. Figures are characters used to express numbers. 

16. The method of expressing numbers by figures is 
called Arabic, because invented by the Arabs. 

ARABIC NOTATION. 

17. This method employs ten different characters or 
figures to express numbers, yiz. : 

Figures,!^ 2, 3, 4, 5, 6, 7, 8, 9, 0. 

Nat¥ieSf One, Two, Three, Four, Five, Six, Seven, Eight, Nine, Naught. 

18. The first nine are called significant figures, because 
each has a value of its own; the last is called Naught, 
Zero, or Cipher, and has no value of its own. 

19. The first nine numbers are each represented by a 
single figure, and are called units of Wiq first order. 

30. But since there is no single character to represent 
the number ten, by grouping ten ones together there is 
formed a unit of the second order, called ten, which is 
represented by writing the figure 1 in the second place 
with a cipher after it ; thus, 10. 

31. In the same manner are represented. 

Two tens, or Twenty, by 20 Six tens, or Sixty, by 60 
Three tens, or Thirty, " 30 Seven tens, or Seventy, " 70 
Four tens, or Forty, " 40 Eight tens, or Eighty, " 80 
Five tens, or Fifty, ^^ 60 Nine tens, or Ninety, " 90 
The suffix ty means ten, as three tens, or thirty, etc. 
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33. The numbers between ten and twenty are repre- 
sented by writing 1 in the second place and the units in 
ihQ first place. Thus, 



Eleyen 11 
Twelve 12 
Thirteen 13 



Fourteen 14 
Fifteen 15 
Sixteen 16 



Seventeen 17 
Eighteen 18 
Nineteen 19 



The words thir-teen, four-teen, etc., mean three and 
ten, four and ten, etc. 

33. In like manner the numbers between 20 and 30, 
are represented by writing the tens in the second place, 
and the units in \hQ first place. Thus, 



Twenty-one 21 
Twenty-two 22 
Twenty-three 23 



Twenty-four 24 
Twenty-five 25 
Twenty-six 26 



Twenty-seven 27 
Twenty-eight 28 
Twenty-nine 29 



EXERCISES, 



Copy and read the following : 



(1.) 
15 

32 

46 

31 



(2.) 

54 

46 

37 

29 



(3.) 

43 

39 

66 

58 



(4.) 
73 

61 

55 

76 



(5.) 

91 

37 

88 

79 



(6.) 

77 

65 

98 

89 



Write in figures and arrange in columns : 

7. Three tens and six units, seven tens and five units, 
four tens and three units, and eight tens. 

8. The numbers between forty and fifty. 

9. The numbers between seventy-five and eighty-six. 
10. The numbers between eighty-two and ninety-four. 
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.11. Twelve, twenty-fiye, fifty-seven, thirty-four, sixty- 
two, forty-nine, seventeen. 

12. Forty-six, sixty-eight, forty-nine, ninety. 

34. The greatest number that can be represented by 
two figures is 99. 

25. By grouping ten units of the second order or ten 
tens into a larger collection, there is formed a unit of the 
third order, called a hundred, which is represented by 
writing the figure 1 in the third place with two ciphers 
after it ; thus, 100. 

26. In like manner are represented 



Two hundred 


by 200 


Six hundred 


by 600 


Three hundred 


" 300 


Seven hundred 


'' 700 


Four hundred 


'' 400 


Eight hundred 


'' 800 


Five hundred 


'' 500 


Nine hundred 


'' 900 



27. The numbers from one hundred to nine hundred 
ninety-nine are represented by writing the hundreds in 
the third place, the tens in the second place, and the units 
in the^r^^ place. Hence 

28. Orders of Units are denoted by the position 
of the figures used in expressing a number. 

Thus, 426 represents 6 nnits of the first order, 2 units of the 
second order, or 2 tens, and 4 units of the third order, or 4 hundreds, 
and is read four hundred and twenty-six. 

29. Principles 1. Ten units of miy order in a num- 
ber make one unit of the next higher order, 

2. When any order of units in a number is vacant, fill 
the place with a cipher. 
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30, Copy and read the following and name the num- 
ber of hundreds^ tens, and units in each. 

(1.) (2.) (3.) . (4.) (5.) 

231 128 727 810 190 

426 561 636 244 927 

147 600 235 . 506 879 

320 284 317 789 586 

Write in figures and arrange in columns : 

6. Seven hundred fiye tens two units, three hundred 

six tens eight units, five hundred seven units. 

7i The numbers between two hundred and twenty-eight, 

and two hundred and thirty-four. 

8. The numbers between four hundred and ninety-six, 
and five hundred and seven. 

9. One hundred and sixty-five, three hundred and 
forty, seven hundred and eighty-one, and nine hundred 
and seventy-four. 

31« The greatest number that can be expressed by 
three figures is 999. 

33. By grouping ten units of the third order, or ten 
hundreds into a larger collection, there is formed a unit 
of the fourth order called a thousand, which is repre- 
sented by writing the figure 1 in the fourth place with 
three ciphers after it ; thus, 1000. 

33. In like manner are represented : 



Two thousand by 2000 

Three thousand " 3000 

Four thousand " 4000 

Five thousand " 5000 



Six thousand by 6000 

Seven thousand '' 7000 

Eight thousand '' 8000 

Nine thousand " 9000 



NOTATIOK AND NUMERATIOl^. 9 

34. The numbers from one thousand to nine tlwusand 
nine hundred and ninety-nine^ are represented by writing 
thousands in ^q fourth place, hundreds in the third place, 
tens in the second place,* and units in the^rs^ place. 

Thus, 3508 represents 8 units of the first order, units of the 
second order, or no tens, 5 units of the tJwrd order, or 5 hundreds, 
and 3 units of the fourth order, or 3 thousands, and is read three 
thousand five hundred and eight. 

EXJEBCI8E8. 

36. Copy and read the following, naming the number 
of units of each order. 



(1-) 


(2.) 


(3.) 


(4.) 


(5.) 


3176 


6308 


8034 


4600 


2244 


2042 


4672 


6245 


9872 


5000 


5360 


1908 


7002 


6789 


9999 


7032 


5410 


2876 


3070 


9876 



Write in figures and read : 

6. Three units of the fourth order, fiye units of the 
third order, two units of the second order, and one unit 
of the first order. 

7. Six units of the fourth order, eight of the second 
order, and four of the first order. 

8. Nine units of the fourth order, four units of the 
second order, and seyen of the first order. 

9. One thousand three hundred and forty-seven. 

10. Fiye thousand six hundred and seyenteen. 

11. Four thousand nine hundred and ten. 

12. Eight thousand and seventy-nine. 

13. Nine thousand six hundred and twelve. 
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14. Six thousand six hundred and six. 

15. Nine thousand nine hundred and nineteen. 

16. Seven thousand and seyenty-eight. 

17. Five thousand two hundred and five. 

18. Eight thousand eight hundred and ten. 

19. Nine thousand three hundred and fifteen. 

36. The greatest number that can be expressed by 
four figures is 9999. 

37. In the same manner other new orders are formed 
to represent larger numbers, by grouping ten units of the 
fourth order to form the j'f/i^A order, or tens of thousands ; 
and ten units of ^<^ fifth order to form the sixth order, or 
hundreds of thousands ; and ten units of the sixth order 
to form the seventh order, or millions, etc. 

Thus, 263045 represents 5 units of the first order, 4 units of the 
second order, or 4 tens, units of the thvrd order, or no hundreds, 
3 units of the fourth order, or 3 thousomds, 6 units of ihe fifth order, 
or 6 tens of thousands, and 2 units of the sixth order, or 2 hundreds 
of thousands, and is read two hundred sixty-three thousand and 
forty-five. 

38. The value of any order of units is increased tenfold 
for every place it is moved from the right to the left. 

39. The value of any order of units is diminished ten- 
fold for every place it is moved from the left to the right. 

40. A Scale in numbers, is a succession of units, 
increasing and decreasing according to a certain law, or 
rule. Scales are uniform or varying. 

41. A Decimal Scale is one in which the law of 
increase and decrease is uniformly ten. Hence, Arabic 
Notation has a decimal scale. 



NOTATION AND NUMERATION. U 

X!XX!ICCISJS8. 

43. Copy and read the following : 

(1.) (2.) (3.) (4.) 

12342 43720 167248 500962 

67218 75400 603521 389000 

50406 30074 826400 98762 

Write in figures and read, 

5. Fiye units of the 5th order, one of the 3d, eight of 
the 1st. 

6. Three units of the 5th order, six of the 4th, four 
of the 3d, seven of the 1st. 

7. Two units of the 6th order, four of the 5th, nine 
of the 4th, three of the 3d, five of the 1st. 

8. Six units of the 7th order, four of the 6th, three 
of the 5th, eight of the 4th, five of the third, eight of 
the 2d, seven of the 1st. 

9. Forty-seven thousand six hundred and forty. 

10. One hundred forty-six thousand five hundred. 

11. Ninety-five thousand three hundred and ten. 

12. Four hundred seventy thousand two hundred. 

13. Eight hundred five thousand one hundred and three. 

14. Thirty-seven thousand five hundred and fourteen. 

15. Six hundred twenty-five thousand nine hundred. 

16. Seven hundred ten thousand four hundred. 

17. Nine hundred thousand nine hundred and nine. 

43. This method of numeration, groups the successive 
orders into periods of three figures each, which are com- 
monly separated by commas, as in the following Table, in 
which the names of the orders smd periods to the fifteenth 
place, are given. 
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Numeration Table, 



Periods. 


5th. 


4th. 


3d. 


2d. 

tf3 


1st. 


Name. - 


- Trillions 


QQ 

o 

a 

• 


OQ 

1 

• 


i 

a 

■ 


QQ 

d 

• 


Orders 

OF ^ 

U NITS. 


Hundreds ] 
Tens 
Units ' 


Hundreds ] 
Tens 
Units ' 


Hundreds ] 
Tens 
Units ' 


Hundreds 1 
Tens 
Units ] 


Hundreds ] 
Tens 
Units J 


Number. 


4 5, 


3 7 0, 


3 6, 


4 8, 


6 



The number is read forty-fiye trillion, three hundred 
seventy billion, thirty-six million, four hundred and eight 
thousand, and sixty. 

1. In reading numbers the name of the units period is omitted. 
3. Every period except the higliest must contain three figures. 



44, Until the pupil can 
write and read numbers 
readily, he may be re- 
quired to prepare and ar- 
range on slate or paper, 
exercises similar to the fol- 
lowing, the teacher care- 
fully inspecting the work. 






a H \^ 



s 



WHt3 



P3 
o 



2 
3 3 

4 4 4 
3 6 



WHt^ 



2 

3 3 

4 4 4 

2 






BEHti 



2 

3 3 

4 4 4 

4 7 



The first example is read, 2 millions, 2 thousand and 2. 
The second is read, 33 million, 33 thousand and 33. 
The third is read, 444 million, 444 thousand, 444. - 
The fourth is read, 5billion, 36 million, 200 thousand^ 407. 
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The diagraia at first may be prepared for only two or three 
periods, and be gradually enlarged to five or six periods for greater 
numbers. 

Each pupil may be allowed to dictate an example to be written 
and read by the whole class. 

45. Rule for Notation. — Begin at the left and write 
the hundredsy tens and units of each period in their proper 
order, filling all vacant places and periods with ciphers. 

46. EuLE fob Numeration. — I. Begin at the right 
and separate the number into periods of three figures each. 

II. Begin at the left and read each period as if it were 
units, giving its name. 

MXEnCISES IN NOTATION ANJ} NVMEMATION. 

Write the following numbers in figures : 

1. Three units of the 8th order, five of the 7tli, four 
of the 6th, three of the 5th, eight of the 4th, five of the 2d. 

2. Three units of the 9th order, eight of the 7th, four 
of the 6th, six of the 5th, nine of the 1st. 

3. Twenty-five units in the 2d period,, four hundred 
ninety-six in the 1st. Ans. 25,496. 

4. Three hundred sixty-four units in the 3d period, 
seven hundred ten in the 2d, eight hundred thirty in 
the 1st. 

6. Four hundred thirty-six units in the 4th period, 
twelve in the 3d, one hundred in the 2d, sixty-five in 
the 1st. 

6. Eighty-one units in the 5th period, two hundred 
nineteen in the 4th, fifty-six in the 2d. 
■ 7. Write 25 million 25 thousand 5 hundred. 

8. Write 317 milUon 204 thousand 506. 
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9. Write fifty million 50 thousand and fifty. 

10. Write 10 million four hundred and fifty thousand. 

11. Write 102 billion 27 million 46 thousand and sixty. 

Copy, point off, and read the following : 

12. 12364; 603802; 420600; 1047009; 760091. 

13. 4600200; 2603180; 43061084; 70030760924. 

QUESTIONS FOR REVIEW. 

4:7. 1. Define a Unit. A Number. A Concrete Number. An 
Abstract Number. Like Numbers. Unlike Numbers. 

2. What method has been adopted to establish uniformity in 
representing numbers ? What is this system of grouping called ? 
Why ? How are numbers represented ? By what characters ? 

3. Define Notation. Numeration. A Figure. What is the 
method of representing numbers by figures caUed ? Why ? How 
many figures are employed to represent numbers ? Name them. 
Which are called significant figures ? Why ? 

4. How many numbers can be represented by a single figure ? 
What are they called ? How are units of the second order formed ? 
What, called ? The greatest number that can be expressed by two 
figures? 

5. How are units of the third order formed? What, called? 
How are numbers from one hundred to nine hundred and ninety- 
nine expressed ? How are orders of units denoted ? Principles ? 
The greatest number that can be represented by three figures. 

6. How are units of the fourth order formed? What, called? 
How are other higher orders formed? How is the value of a 
figure affected by moving it one place to the left ? To the right ? 
What is a scale ? How many kinds ? What is a decimal scale ? 
Give an example. 

7. What are Periods? How separated? How many figures 
must they contain ? Name five periods. Rule for Notation. Rule 
for Numeration. 
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48. 1. How many anits are 2 and 4 ? 3 and i ? 

2. How many are 3 peaches and 3 peaches ? 3 peaches 
and 4 peaches ? 

3. How many are 3 books and 3 hooks ? 4 hooks and 

6 books ? 3 hooks and 7 books ? 

4. How many are 4 blocks and 6 blocks ? 5 blocks 
and 5 blocks ? 5 blocks and 4 blocks ? 

5. Can yon add 6 books and 4 peaches ? Why not ? 

6. Can yon add 3 blocks and 7 blocks ? Why ? . 

7. How many are 5 cents and 8 cents ? 6 hoys and 

7 boys ? 7 hats and 5 hats ? 

8. How many are 3 tens and 4 tens ? 5 tens and 3 tens ? 

9. Hot many are 3 hnndreds and 4 handreds ? 4 hnn- 
dreds and 5 handreds ? 

10. How many units are 2 tens ? 3 tens ? 4 tens ? 
5 tens ? 6 tens ? 8 tens ? 
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11. How many units are 3 tens and 4 units ? 4 tens 
and 3 units ? 6 tens and 4 units ? 

12. How many are 5 tens and 7 units ? 4 tens and 
9 units ? 6 tens and 5 units ? 

13. How many are 6 and 9 ? 25 and 9 ? 45 and 9 ? 
55 and 9 ? 

14. How many are 7 and 6 ? 17 and 6 ? 37 and 6 ? 
e^and 6 ? 

15. A farmer sold 6 sheep to one man and 9 to another. 
How many did he sell to both ? 

16. If a coat cost 10 dollars and a pair of boots 8 dol- 
lars, how much will both cost ? 

17. Mary is 9 years old. How old will she be seven 
years hence ? 9 years hence ? 10 years hence ? 

18. George gave 5 pears to Martin, and 4 to Jane, and 
kept 6. How many had he at first ? 

19. How many are 9 dollars and 7 dollars ? 7 dollars 
and 9 dollars ? How many are 7 and 8 ? 8 and 7 ? 

20. Is the result changed by adding the same numbers 
in a different order ? 

21. Count by 2's from one to 25. 
Operation.— 1, 3, 5, 7, 9, 11, 13, 15. 17, 19, 21, 23, 25. 
Count 



22. By 2's from to 38. 

23. By 3's from to 30. 

24. By 3's from 2 to 32. 

25. By 4's from to 40. 

26. By 4's from 1 to 37. 

27. By 4's from 3 to 43. 



28. By 5's from to 50. 

29. By 5's from 2 to 52. 

30. By 5's from 6 to 66. 

31. By 6's from to 60. 

32. By 6's from 3 to 69. 

33. By 6's from 4 to 70. 



This exercise should be repeated until the pupU can add by 2's, 
3's, 4's, 5's, and 6*s with rapidity and accuracy. 
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Addition Table. 





1 


2 


3 


4 





6 7 


8 


9 


lO II 


12 


1 

2 


2 
3 


3 


4: 


5 

6 


6 

7 


7 
8 


8 
9 


9 
10 


10 
11 


11 
12 


12 
13 


13 
14 


4 


5 


3 

4 


4= 
5 


5 


6 


7 
8 


8 
9 


9 
10 


10 
11 


11 
12 


12 
13 


13 
14 


14 
15 


16 
16 


6 


7 



6 


6 


7 


8 
9 


9 
10 


10 
11 


11 
12 


12 
13 


13 
14 


14 
16 


15 
16 


16 
17 


17 

18 


7 


8 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


8 


9 


10 


n 


12 


13 


14 


15 


16 


17 


18 


19 


20 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


lO 
II 
12 


11 
12 
13 


12 
13 


13 

14r 


14= 
16 
16 


15 
16 
17 


16 


17 


18 
19 
20 


19 
20 
21 


20 
21 
22 


21 
22 
23 


22 
23 
24 


17 

18 


18 
19 


14= 


15 



DEFINITIONS. 

49. Addition is the process of uniting two or more 
like numbers into one equivalent number. 

50. The Sum, or Amaunt, is the number ob- 
tained by adding. 

51. The Sign of Addition is + . It is read plus, 
and signifies more ; thus, 5 + 6 is read, 5 plus 6, and 
means that 5 and 6 are to be added. 

53. The Sign of JSquality is =. It is read 
eqimlSy or equal to j thus, 5 + 6 = 11, is read 5 plus 6 
equals 11, and means that the sum of 5 and 6 is equal to 11. 
It may be read 5 + 6 are 11. 
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Read the following : 
1. 8 + 4 + 2 = 14 
3. 7 + 6 + 5 = 18. 



. 13 + 6 = 8 + 10. 
, 16 + 8 = 15 + 9. 



53. The Sign of Dollars ia I. It is read dollars. 
Thns, J35 is read 25 dollars ; *7 is read 7 dollars. 

Bead the following expressions : 

1. tlO + 18 = $18. I 3. $15 + $10 = $16 + $9. 

8. $12 + $11 = $23. I 4. $16 + $8 = $10 + $14. 

54, An JEquation in Arithmetic, ia an expression 
of equality between two numbers or sets of numbers. 

All that is written ie- 
fore the sign of equality 
is called the first mem- 
ber of the equation, and 
all that is written after 
it is called the second 
member of the eqnation. 

The numbers in each 
member are called term^ 
EQUATION. "^ ^^^ equation. 

Thus, fl + 4 = 10 is an 
eqnaUoD, and is read 6plu» 4 eqacdt 10, and means that the enm of 
6 and 4 is equal to 10. 6 + 4 is the j!r«t nwrnber of the equation, 
and 10 is the teeond member; and 6, 4, and 10 are the termi of 
the equation. 

Name the members and the terms of each of the follow- 
ing equations : 

1. 7 + 10 = 17 I 3. 16 + 6 = 81 I 5. 9 + G = 10 + 6 
8. 8 + 13 = 20 I 4. 30 = 20 + 10 I 6. 12 + 8 = 16 + 4 
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MXEMCI8M8 OX THE TABLE, 



4 and 

6 and 
10 and 

8 and 

7 and 
12 and 
15 and 

7 and 
10 and 



6 are how 

7 are how 
3 are how 

10 are how 

7 are how 

8 are how 
6 are how 
5 are how 

11 are how 



many? 
many? 
many? 
many? 
many? 
many? 
many? 
many? 
many? 



7 and 

17 and 
16 and 

9 and 

8 and 
15 and 

9 and 

18 and 
15 and 



8 are how 

7 are how 

8 are how 
5 are how 

11 are how 

9 are how 
15 are how 

5 are how 
9 are how 



many? 
many? 
many? 
many? 
many? 
many? 
many? 
many ? 
many? 



4 + 


3 + 2 = ? 


7+ 6 + 10 = 


:? 


9+ 2 + 10 = ? 


3 + 


5 + 1 = ? 


12 + 10+ 2 = 


:? 


8+ 9+ 7 = ? 


6 + 


4 + a — ? 


5+ 6+ 7 = 


:? 


2 + 12+ 7-? 


1 + 


9 + = ? 


6+ 7+ 5 = 


:? 


14+ 4+ 6-? 


10 + 


4 + 3 — ? 


7+ 6+ 6 = 


:? 


13+ 5+ 2-? 


7 + 


5 + 6 = ? 


10 + 10+ 4 = 


--? 


8+ 8+ 8 = ? 


8 + 


3 + 5-? 


U+ 4+ 4 = 


:? 


6+ 9+ 8 = ? 



9+ + 6 = ? 
12+ 4 + 4=? 

4 + 12 + 4 = ? 

6+ 9 + 3 = ? 
12+ 7 + 6 = ? 
U+ 5+7=? 

9 + 10 + 8 = ? 
20 + 12 + 9 = ? 



15 + 3 + 6 = ? 

3 + 15 + 4 = ? 

2 + 11 + 10 = ? 

16+ + 10 = ? 

7 + 20+ 5 = ? 

4 + 15+ 9 = ? 

18+ 6+ 7 = ? 
7 + 23 + 10 = ? 



8+ 9+ 6 = ? 

9+ 6+ 8 = ? 
10+ 7+ 5 = ? 
21+ 7+ 6 = ? 

9 + 13 + 10 = ? 
18 + 10+ 3 = ? 
24+ 6+ 8 = ? 
11 + 19 + 12 = ? 



1. Tlie expression " = ?** is read eqtuils Tiow many, or what. 

2. The pupil should be drilled on exercises similar to the above 
until he is thoroughly familiar with the table. 
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OMAL EXEMCI8ES. 

55. 1. A man paid 17 for a hat^ 15 for a yest^ and 
for ja pair of shoes. How much did he pay for all ? 

Analysis.— He paid the sum of $7, $5, and $6, whicli is $18. 
Hence lie paid $18 for aU. 

2. A farmer sold ten bushels of oats for $8^ and 7 bush- 
els of com for 15. How much money did he receive ? 

3. What is the sum of 14 cents, 9 cents, and 6 cents ? 

4. How many are 111 + $4 + 15 + 18 + 17 ? 

5. Ella had 7 cents, Lillie gave her 5 more, and h'^r 
father gave her 10 more. How many had she then ? 

6. What is the sum of 7 miles, 10 miles, and 6 mUes ? 
Add 



7. By 7's from to 56. 

8. By 7's from 3 to 59. 

9. By 7's from 5 to 75. 



10. By 8's from to 80. 

11. By 8's from 2 to 82. 

12. By 8's from 6 to 86. 



13. Add by 2's and 3's alternately from 1 to 31. 
Operation.— 1, 3, 6, 8, 11, 13, 16, 18, 21, 23, 26, 28, 31. 

Add 

14. By 2's and 3's alternately from to 40. 

15. By 3^s and 4's alternately from 3 to 52. 

16. By 3's and 5's alternately from 4 to 60. 

17. By 4's and 5's alternately from 2 to 56. 

18. By 2's, 3's and 4's successively from to 54. 

19. By 2's, 4's and 5's successively from 3 to 58. 

56. Principles. — 1. Only like numbers and units of 
the same order can he added. 

2. The surh and the numbers added must all be like 
numbers. 
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57. Wben the sum of the units of each order is 
less than 10. 

1. What is the sum of 321, 164 and 412. 

A27AiiY8is. — Arranging the numbers so that units 
of the same order shall stand in the same column, 
begin with the lowest order of imits, and add each 
colunm separately, and instead of saying 2 units 
and 4 units are 6 units, and 1 unit are 7 units, name 
the successive resiUts only ; thus, 2, 6, 7, the sum 
of the units, which write under the imits column. 

Next, 1, 7, 9, the sum of the tens, which write 
under the tens column. 
Lastly, 4, 5, 8, the sum of the hundreds, which write under the 
hundreds column. Hence the sum is 897. 

Begin at the top and add the columns downward in the same 
manner. If the two results agree, the work is probably correct. 

In the same manner, copy, add and prove : 



OPERATION. 


Hnnds. 

Tens. 

Units. 


3 2 1 


16 4 


4 12 


8 9 7 Sum. 



(2.) 


(3.) 


(4-) 


(5.) 


(6.) 


112 


120 


423 


123 


400 


270 


233 


234 


34 


2164 


304 


614 


140 


702 


1315 



7. What is the snm of 203, 176, and 510 ? 

8. What is the sum of 124, 403, and 271 ? 

9. What is the sum of 1234, 5140, and 2405 ? 

10. Add five thousand one hundred and forty, four hun- 
dred and five, and two thousand three hundred and fifty. 

11, Add 3 thousand 46, 12 thousand 5 hundred and 11, 
and 20 thousand 2 hundred and 30. 
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12. A man paid 1514 for a pair of horses, 1240 for a 
carriage, and 1123 for a harness. How much did he pay 
foraU? 

13. A man traveled 461 miles by railroad, 310 miles by 
steamboat, and 125 miles by stage. What was the total 
number of miles traveled ? 

14. A carpenter built a house for 12464, a bam for 
$320, and fences for 1215. What was the cost of all ? 



OltAIi EXEItCISES, 

58. Add 

1. By 9*8 from to 81. 

2. By 9's from 2 to 83. 

3. By 9's from 5 to 104. 

Add rapidly the following 
7. 3, 2, 5, 4 and 6, 
2, 1, 7, 5 and 4. 
5, 6, 2, 3 and 1. 



4. By 9's from 7 to 97. 

5. BylO'sfroml tolOl. 

6. By lO's from 9 to 191. 



8. 
9. 

13. 
14. 
15. 
16. 



10. 


8, 4, 3, 2 a.nd 6. 


11. 


2, 9, 4, 8 and 3. 


12. 


7, 2, 6, 9 and 4. 



3 + 4 + 5 + 3 + 4 + 5, etc., till the sum = 60. 
5 + 6 + 5 + 6+5 + 6 + 5 + 6, etc., till the sum =77. 
6+4+6+4+6 + 4+6+4, etc., till the sum =90. 
Count by 2's, 5^s and 4's successively from 5 to 93. 

17. Count by 4's, 5's and 6's successively from 9 to 99. 

18. In an orchard are 35 apple trees and 24 pear trees. 
How many trees in the orchard ? 

Analysis. — ^The sum of 35 trees and 24 trees. 85 is 3 tens and 
5 units, and 24 is 2 tens and 4 units ; 3 tens and 2 tens are 5 tens, 
or 50 ; and 5 units and 4 units are 9 units, added to 50, make 59. 
Hence, there are 59 trees in the orchard. 

19. James earned 47 cents one day, and 32 the next. 
How many cents did he earn in both days ? 
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20. What is the sum of 35 and 15 ? Of 28 and 42 ? 

21. What is the sum of 46 and 27 ? Of 54 and 38 ? 

22. A tailor bought two pieces of cloth, one containing 
36 yards, and the other 29 yards. How many yards in 
both pieces ? 

23. A woman sold 15 pounds of butter at one time, 
12 pounds at another, and 10 pounds at another. How 
many pounds did she sell in all ? 

24. A man bought a sleigh for 140, paid 120 for repair- 
ing it, and 19 for painting it. What was the entire cost ? 

25. A farmer sold 10 bushels of wheat for 116, 5 cords 
of wood for 112, and a ton of hay for 120. How much 
did he receive for all ? 

WBITTJSN EXERCISES. 

59* Wben the sum of the units of any order 
equals or exceeds 10. 

1. What is the sum of 465, 362, 857, and 684. 

Analysis. — ^Arrange the numbers as before, 

and beginning with the lowest order of units, 

add each column separately, pronouncing the 

results only ; thus, 4, 11, 13, 18, the sum of the 

unUs, equal to 1 ten and 8 imits. Write the 8 

units under the units colunm, and reserve the 1 

ten to add to the tens column. 

Next, adding the 1 ten reserved, say, 1, 9, 14, 

20, 26, the sum of the tens, equal to 2 hundreds and 6 tens. Write 

the 6 tens under the tens column, and reserve the 2 hundreds to 

add to the htlndreds columns. 

Lastly, adding the 2 hundreds reserved, say 2, 8, 16, 19, 23, the 
sum of the hund/reds, equal to 2 thousands and 3 hundreds, which 
write in hundreds and thousands places. Hence, the sum is 2368. 



OFBKATION. 


4 6 5 


3 6 2 


8 5 7 


6 8 4 


2 3 6 8 Sum. 
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L like manner add and prove 


• 
• 




(2.). 


(3.) 


(4.) 


(5.) 


876 feet. 


407 poiiiulfi. 


715 men. 


$2342 


325 « 


390 " 


306 « 


760 


422 « 


678 " 


478 « 


1479 


276 " 


536 . « 


956 « 


687 



6. What is the sum of 370, 4032, 5600, and 287 ? 

7. Find the amount of 1002, 564, 7030, 256, and 73. 

Rule, — ^I, Write the numbers so that figures of the 
same order stand in the sams column, 

II. Beginning at the right, add each column separately, 
and write the sum, if expressed hy one figure, under the 
column added. 

III. If the sum of any column consists of two or more 
figures, write the unit figure under that column, and add 
the remaining figure or figures to the next column. 

Proof. — Beginning at the right, add each cohimn 
downward. If the results agree, the work is probably 
correct. 

It is important that the pupi^ at once acquire the habit of per- 
forming aU numerical operations on the slate or blackboard men- 
tally, only writing results. 



Write, add and prove 

8. 627, 826, and 679. 

9. 574, 786, and 895. 

10. 1284, 96, and 706. 

11. 102, 2406, and 500. 



12. 3147, 7605, ^d 8297. 

13. 6078, 9578, and 5809. 

14. 7100, 873, and 36086. 

15. 609, 8004, and 60326. 
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16. 24036 + 962+3172 + 801 + 96= ? 

17. 1268+382+4008 + 144 + 75= ? 

18. 76921 + 58346 + 87521 + 86434 + 8764341 = ? 

19. 19823 + 60587 + 75333+82177 + 5687274= ? 

20. 17853 + 85471 + 92846 + 15698 + 87659 + 1932881= ? 
.21. 76543 + 87884 + 99772 + 88594+66777 + 8778896= ? 
' 22. 13675 + 140706 + $2008 + $540 + $84 + $60508 = ? 

, 23. 4703 + 60173 + 345 + 18040 + 20009 + 8090 feet= ? 

24. A flour merchant sold 1728 barrels of flour one 
month, 2009 the next, and as many the third as in the 
other two. How many barrels did he sell in three 
months ? 

25. A father divided his estate among his four sons 
and two daughters, giving each son $3896, and each 
daughter $2675. What was the value of his estate ? 

26. A man engaging in trade, gained $450 the first 
year, $684 the second, and as much the third as he gained 
during the first and second. How much was his whole 
gain? 

27. Bought three village lots for $12570, and sold them 
so as to gain $745 on each lot. For how much were they 
sold? 

28. A has $3240, B has $5672, and has $1000 more 
than A and B together. How many dollars have all ? 

29. The Old Testament contains 39 books, 929 chap- 
ters, 23214 verses, 592439 words, and 2728100 letters ; 
the New Testament contains 37 books, 269 chapters, 
7959 verses, 181153 words, and 838380 letters. What is 
the total number of each in the Bible ? 

Ans. 76 books, 1198 chapters, 31173 verses, 773592 
words, and 3566480 letters. 
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30, A man gave his property to his wife, two sons, 
and four daughters. To his daughters he gave 14370 
each, to his sons $6045 each, and to his wife as much 
as he gave to one son and one daughter. What was the 
value of his entire property ? 



(31.) 


(32.) 




(33.) 


(34.) 


8786 


78982 




437987 


3216677 


5968 


69771 




566789 


4569911 


8789 


68339 




544321 


6543344 


9896 


56234 




891389 


9576677 


3674 


95876 




219721 


1539900 


1767 


57412 




625247 


6662233 


5989 


73375 




431321 


4235566 


(35.) 


(36.) 


(37.) 


(38.) 


(39.) 


20992 


38912 


35495 


639 


543678 


5248 


9728 


6457 


91758 


2766 


1312 


2432 


94667 


9347 


68345 


328 


304 


6463 


81731 


563875 


41984 


1216 


34698 


9342 


7427 


164 


99 


93965 


35446 


945956 


656 


77824 


367 


8237 


756431 


2624 


152 


29787 


12845 


54747 


83968 


608 


9826 


87677 


3864 



QUESTIONS FOR REVIEW. 

60. Define Addition. Sum or Amount. Sign of Addition. 
Use and meaning. Sign of Equality. Use and meaning. Sign 
of dollars. An Equation. Members. Terms. Illustrate. Prin. 
ciples 1, 2. Rule. Proof. 



aUBTKAOTIOS 
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SUBTRACTION. 

61. 1. How many are 7 cents, leas S cents ? 18 boys, 
less i boys P 9 days less 5 days ? 

2. How many are 10 blocks leas 3 blocks ? 10 blocks 
less 4 blocks ? 10 blocks less 5 ? 10 less 6 ? 

3. Five from 10 leave how many ? 7 from 10, how 
many ? 8 from 10 ? 

4. How many are 7 tens less 3 tens ? 9 tens less 5 tens ? 

5. James had 13 marbles and lost 5. How many had 
he left? 

6. Clarence had 15 cents and gave 6 to his siEter. 
How many had he left ? 

7. Ella is 16 years old, and her brother 9 years younger. 
How old is her brother ? 

8. Bonght a slate for 20 cents, and a book for 8 cents 
less. How mneh did the book cost ? 
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SUBTRACTION. 



Subtraction Table. 





i 


2 


3 


4 





6 7 


8 


9 


lO 1 1 


12 


1 


2 


3 


4r 


5 


6 


7 


8 


9 


10 


11 


12 


13 


2 


3 


4r 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


3 


4= 


5 


6 


7 


8 


9, 


10 


11 


12 


13 


14 


15 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


lO 


11 


IS 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


1 1 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 



DEFINITIONS. 

63. Subtraction is the process of finding the dif- 
ference between two numbers of the same unit value. 

63. The Difference, or Memainder, is the 

result obtained by subtracting. 

64. OThe Minuend is the number from which 
another is to be subtracted. 

65. The Subtrahend is the number to be sub- 
tracted. 

66. Tlie Sign of Subtraction is — . It is read 
minus, and signifies less : thus, 9 — 6, is read 9 minus 6, 
and means that 6 is to be subtracted from 9. 



SUBTRACTION. 
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6?. A Parenthesis ( ) is used to include within 
it such numbers as are to be considered together and 
subjected to the same operation, A Vinculum^ or 
Sar y has the same signification. Thus, 15 + 

(12 — 7), or 15 + 12 — 7, signifies that to 15 is to be 
added the difference between 12 and 7 



ExuncisjES oy thje tabze. 



4 from 7, 
3 from 9, 

5 from 8, 

7 from 10, 

6 from 12, 
9 from 15, 

10 from 20, 

8 from 16, 
12 from 18, 



how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 



21 less 9, 

18 less 7, 
20 less 6, 

19 less 4, 

22 less 8, 
14 less 5, 



how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 



23 less 10, 
17 less 11, how many? 

24 less 12, how many ? 



8 
10 
12 

9 
13 
14 
11 
15 
13 
16 
19 
16 



— r^ = ? 



5 
7 
8 
4 
5 
8 
5 
7 
9 
8 
8 
9 



= ? 

— - 9 

• • 

— 9 

■■ ■ ■ • 

= ? 

= ? 

^^^ • 

= ? 

= ? 

— V 

^^^ • 

= ? 

= ? 



12 
8 
9 
13 
17 
20 
14 
21 
18 
11 
20 
18 



7 
3 
5 

10 
5 
9 
7 

10 

12 
5 
7 

11 



= ? 



? 



- 5 = ? 

- 9 = ? 

— 9 

-^— • 

- 10 = ? 

■— ^— • 

= ? 
— 1> 

= ? 



16 
22 
16 
14 
23 
17 
13 
20 
19 
24 
23 
20 



— 7 = ? 



7 
12 

9 
11 

8 

9 

— 11 = 

- 7 = 

— 12 = 

- 7 = 



= ? 

— 9 

— 9 

- 8 = ? 

- 9 = ? 

9 
9 

m 

? 

9 
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SUBTBACTION. 



OBAZ EXJEMCISES, 



68. 1. Subtract by 2's from 24 to 0. 
Operation.— 24, 22, 20, 18, 16, 14, 12, 10, 8, 6, 4, 2, 0. 
In the same manner subtract 



2. By 2's from 25 to 1. 

3. By 3's from 30 to 0. 

4. By 3's from 31 to 1. 



5. By 4's from 40 to 0. 

6. By 4's from 41 to 1. 

7. By 5's from 50 to 0. 

8. Count by 3's from to 36, and back from 36 to 0. 

9, Count by 4's from 4 to 48, and back from 48 to 4, 

10. Count by 4's from 2 to 50, and back to 2. 

11. Count by 5's from 3 to 63, and back to 3, 

12. Count by 5's from 4 to 59, and back to 4, 

13. Count by 6's from to 72, and back to 0. 

14. Count by 6's from 7 to 67, and back to 7. 

15. Count by 6's from 5 to 65, and back to 5. 

What is the second member of the following equations : 



16. 6+4^3=? 

17. 9 + 5-6= ? 

18. 7-5 + 6= ? 



22. 6 + 9—7=? 

23. 10 + 6—8=? 

24. 11—4 + 9=? 



19. 7 + 5—6= ? 

20. 8 + 7-4= ? 

21. 10—4+8= ? 

25. George had 14 marbles and gave 6 to James. How 
many had he left ? 

Analysis. — ^The difference between 14 marbles and 6 marbles, 
which is 8 marbles. Hence, he bad 8 marbles left. 

26. A grocer bought a tub of butter for 117 and sold 
it for $12. How much did he lose ? 

27. Charles is 15 years old, and his sister Mary is 9. 
What is the difference between their ages ? 

28. If a man earn $25 a week, and spend $10, how 
much has he left ? 
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69. Pkinciples, — 1. Only like numbers and units of 
the same order can he suhtractedy the one from the other. 

2. The minuend must he equal to the sum of the remain- 
der and subtrahend. 

WRITTEN XiXBMCISEa. 

70. When no figrure of the subtrahend is grreater 
than the corresponding^ figrure of the minuend* 

1. From 857 subtract 532. 

OPERATION, Analysis. — Write tlie less number under the 

If inaend 8 5 7 greater, so tliat units of the same order stand 

8 btrnh d *> ^ 2 ^ *^® Same colunm. Begin at the right and 

• subtract each order of units, thus : 2 units from 

Remaiiider 3 2 5 7 ^j^^ jgave 5 units, which write under the 

units. 3 tens from 5 tens leave 2 tens, which write 
under the tens. 5 hundreds from 8 hundreds leave 3 hundreds, 
which write under the hundreds. Hence the remainder is 325. 

Pboof. — The remainder 325 added to the subtrahend 532, equals 
857 the minuend. Hence the work is correct. 



Copy, subtract and 


prove : 






(3.) 


(3.) 


(4.) 


(5.) 


Minnend 349 


696 


753 


876 


Subtrahend 212 


535 


502 


435 


(6.) 


(7.) 


(8.) 


(9.) 


From 546 yards. 


438 cents. 


637 men. 


$764 


Take 234 " 


321 " 


431 " 


$423 


(10.) 


(11.) 




(12.) 


From 2467 feet. 


4825 ponnds. 


$6041 


Take 1024 " 


2103 


tt 


$3011 
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In like maimer subtract and prove : 



13. 4431 from 7642. 

14. 6430 from 8730. 

15. 3764 from 6987. 



16. 8431 from 9642. 

17. 2361 from 6472. 

18. 4076 from 5279. 



19. A drover bought 3245 sheep, and sold twelve hun- 
dred of them. How many had he left ? 

20. A man sold a house and lot for $41763, and thereby 
gained $11521. How much did they cost him ? 

21. George WashiQgton was bom in 1732, and died 
in 1799. How old was he at his death ? 

22. Queen Victoria was bom in 1819. What will be 
her age in 1879 ? 



onAij exjehcises. 



n. 1. Subtract by 6^8 from 54 to 1. 



5. By 8's from 65 to 1. 

6. By 9's from 72 to 0. 

7. By 9's from 73 to 1. 



2. By 7's from 49 to 0. 

3. By 7's from 64 to 1. 

4. By 8's from 56 to 0. 

8. Count by 7's from to 70 and back to 0. 

9. Count by 8's from to 80 and back to 0. 

10. Count by 9^s from to 90 and back to 0. 

11. Count by lO's from to 100 and back to 0. 

12. Count by 7's from 5 to 75 and back to 5. 

13. Count by 8's from 7 to 95 and back to 7. 

14. Count by 9's from 3 to 84 and back to 3. 

15. Count by lO's from 4 to 104 and back to 4. 

16. If the minuend is 18 and the subtrahend 7, what 
is the remainder ? 

17. If the difference of two numbers is 8, and the 
smaller number is 12, what is the greater number ? 
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18. If the remainder is 9 and the subtrahend 11^ what 
is the minnend ? 

19. Clarence had 8 cents, and Ella gave him 6 more : 
he then gave 5 cents for an orange. How many cents 
had he left? 

Analysis. — The difference between 5 cents and the snm of 
8 cents and 6 cents, which is 9 cents. Hence he had 9 cents left. 

20. A lady bonght a shawl for $6 and a pair of gloves 
for $2, and gave in payment two $5 bills. How much 
change should she receive ? 

Find the missing term in the following equations : 



21. 12 — 4 = 5 + ? 

22. 20 — 5 = 10 + ? 

23. 9 + 9 = ? + 2 

24. 24 — 8 = 6 + ? 

25. 15 — 5 = 10 — ? 



26. 18— 6= ? +6 

27. 14 + 7 = 18 + ? 

28. 8+7 = 17 — ? 

29. 13 + 7 = ? — 4 

30. 22 — 10= 8 + ? 



31. From a piece of cloth containing 52 yards, 27 yards 
were cut. How many yards remained ? 

Analysis. — The difference between 52 yards and 27 yards. 27 is 
2 tens and 7 units. 2 tens or 20 from 52 leaves 32, and 7 from 32 
leaves 25. Hence 25 yards remained in the piece. 

32. How many are 4 tens less 2 tens ? 40 less 20 ? 

33. From 4 tens 7 units, subtract 3 tens 5 units. 

34. Sold a watch for $50 that cost 135. What was the 
gain ? 

35. From a cask containing 56 gallons, 24 gallons 
leaked out. How many gallons remained in the cask ? 

36. William having 50 cents gave twelve cents for a book 
and 15 cents for a slate. How many cents had he left ? 

The pupil should be drilled on exercises similar to the pre- 
ceding until he can perform them with rapidity and correctness. 
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WRITTEN EXJEJtCISJSS, 

12. When any fi^re of the subtrahend is greater 
than the figrure of the corresponding order of the 
minuend. 

1. From 764 snbtract 496. 

Analysis. —Write the numbers as before. 
Begin at the right and snbtract each order 
of units separately. 

Since 6 units cannot be subtracted from 

4 units, increase the 4 units by a unit from 

the next higher order, 1 ten or 10 units, 

which make 14 units. 6 units from 14 units leave 8 units, which 

write under the units. 

Since 1 of the tens was united with the units, there are only 5 tens 
left. As 9 tens cannot be subtracted from 5 tens, increase the 

5 tens by a unit from the next higher order, 1 hundred or 10 tens, 
which make 15 tens. 9 tens from 15 tens lei^ye 6 tens, which write 
under the tens. 

Since 1 of the hundreds was united with the tens, there are only 

6 hundreds left. 4 hundreds from 6 hundreds leave 2 hundreds, 
which write under the hundreds. Hence the remainder is 268. 

In like manner snbtract and analyze : 



OFKRATION. 




6 15 14 


Minnend 


764 


Snbtralieiid 


496 


Bemainder 


268 



2. 2452 from 6731. 

3. 1863 from 3248. 

4. 3462 from 7320. 



6. 3842 from 4030. 

6. 1040 from 5320. 

7. 2765 from 4723. 



Rule. — I. Write the subtrahend under the minuend^ 
placing units of the same order under each other. 

II. Begin at the right and subtract successively the 
units of each order of the subtrahend, from the units of 
the corresponding order of the minuend, and write the 
result beneath. 
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III. If the units of any order of the subtrahend be 
greater than the units of the corresponding order of the 
minuend, increase the latter by 10 and subtract; then 
diminish by 1 the units of the next higher order in the 
minuend and proceed as before. 

Proof. — Add the remainder to the subtrahend, and if 
the sum is equal to the minuend, the work is correct. 

Instead of dimimshing by 1 the units of the next higher order in 
the minuend, we may increase by 1 the units of the next higher 
order in the subtrahend. 



Subtract 

8. 3420 from 5146. 

9. 4076 from 4897. 

10. 9361 from 24864. 

11. 7036 from 13560. 



From 

12. $40562, take $2576. 

13. 9371 miles, take 7645 miles. 

14. 10376 men, take 3046 men. 

15. 60401 rods, take 5392 rods. 

How many years from the date of each of the follow- 
ing events to the present year. 

16. America was discovered in 1492. 

17. American Independence was declared in 1776. 

18. George Washington was bom in 1732. 

19. First steamboat was built by Robert Fulton in 1808. 

20. Cotton was first planted in the United States in 
1769. 

21. Newspapers were first published in 1630. 

22. Glass windows first used in England in 1180. 

23. Printing was invented in 1441. 

24. The subtrahend is 16034 and the remainder 30421. 
What is the minuend ? 

25. The difference is 40239, and the minuend is 
206417. ' What is the subtrahend ? 
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SUBTRACTION. 



26. In 1870 Texas planted 900937 acres of cotton, and 
Louisiana planted 920700 acres. Which planted the 
more, and how much ? 

27. The Bible contains 31173 yerses, of which 23214 
compose the Old Testament. How many does the New 
Testament contain ? 

28. From 2 million, subtract 2 thousand. 

29. From 101 thousand, subtract 56 hundred. 

30. Alaska contains 577390 square miles, and Texas 
274356. Which is the larger, and how much ? 

Find the difference between 



31. 6731 and 3204. 

32. 2567 and 4320. 

33. 7346 and 7932. 

34. 32760 aud 9406. 



35. 46710 and 42062. 

36. 12501 and 24356. 

37. 55006 and 61128. 

38. 200316 and 18491. 



39. In 1870, Mississippi raised 725000 bales of cotton, 
and Georgia 495000 bales. How many more bales did 
Mississippi raise than Georgia ? 



40. 941000 — 5007 = ? 

41. 234100 — 9970 = ? 

42. 78675 — 29486 = ? 



43. 107356 — 18200 = ? 

44. 865432 — 7520 = ? 

45. 539864 — 29137 = ? 



REVIEW. 



OBAl^ EXAMPLES, 



73. 1. The sum of two numbers is 40 and one of them 
is 12. What is the other ? 

2. The difference of two numbers is 15 and the greater 
is 27 : what is the less ? 

3. The difference of two numbers is 22, and the less 
number is 25 : what is the greater ? 
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4. Charles bought a slate for 22 cents, and gaye in 
pajnnent 50 cents. How much change should he receive ? 

5. Mary gave 6 cents for a spool of thread, and 10 
cents for some butons. How much chaiige should she 
receive for a 25 cent stamp ? 

6. A man sold 14 sheep, then bought 10, and then 
had 16. How many had he at first ? 

7. Lillie had 45 cents, and gave 10 cents for a pencil, 
and 24 cents for a book. Hpw much had she left ? 

8. A man having $40, paid $15 for a coat, $10 for a 
vest, and $9 for a pair of boots. How much had he left ? 

9. A farmer gave a cow and $15 in money for a wagon 
valued at $60. How much did he get for his cow ? 



10. (28 — 12) + 16 = ? 

11. 40 — 18 = 12 + ? 

12. 32 + 10 = 50 — ? 

13. 57 — 25= ? + ? 



14. 52 - 24 + 31 = ? 

15. 9+(28— 15)=40— ? 

16. 60— (30— 19) =36+? 

17. 15 + 16 + 27= ? +20 



WRITTEN EXA.MPLES. 

74. 1. A man owing $1250, paid at one time $450, and 
at another $327. How much did he still owe ? 

2. A drover having 2370 sheep, sold 1575 and then 
bought 649 more. How many had he then ? 

3. What is the difference between 847 + 362, and 
302 + 567 ? 

4. What is the sum of 1240 and 376 increased by the 
difference between 982 and 327 ? 

5. From the difference between 975 and 10272, subtract 
the sum of 392 and 276. 

6. What two numbers equal 27842, if one of the num- 
bers equal 13042 — 875 ? 
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7. What number increased by the difEerenee between 
7032 and 4100, wiU make 14062 + 458 ? 

8. What is the result of 8472 + 602 + 72, diminished 
by 472 + 1020 + 125 ? 

9. Mr. Jones having $12470, paid $4070 for a house, 
$927 for furniture, and $1000 for improvements. How 
much money had he left ? 

10. A gentleman possessing $47840, at his death gave 
to each of his two sons $18755, and the remainder to his 
daughter. How much did the daughter receive ? 

11. A grain dealer bought 5075 bushels of wheat at 
one time, and 12300 bushels at another. He sold 3763 
bushels to one customer, and 4000 bushels to another. 
How many bushels had he left ? 

12. The sum of four numbers is 847621 ; the first is 
44000, the second is 12375 less than the first ; the third 
is 2400 more than the second : what is the fourth ? 

13. If a man's income is $10000 a year, and he pays 
$1500 for rent, $1250. for provisions, $375 for taxes, and 
$1463 for other expenses, how much will he have left ? 

14. A man bought a western farm for $22700 ; he 
expended $4375 for improvements, and $2862 for stock : 
he sold the whole for $32000. Did he gain or lose, and 
how much ? 

REVIEW QUESTIONS. 

75. Define Subtraction. Difference, op Remainder. Minnend. 
Subtrahend. Sign of Subtraction. Show its meaning and use. 
Define Parenthesis — ^Vinculum — ^illustrate use. Principles of Sub- 
traction 1, 2. Rule. Proof. 
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MULTIPLICATION. 

76. 1. There are 5 oranges in 1 dish ; how many are 
there in 3 dishes ? 5 and 5 and 5 are how many ? Three 
5's, or 3 times 5 are how many ? 

2. If there are 3 berries in 1 cluster, how many berries 
in 5 elnstera ? 3+3 + 3 + 3 + 3 are how many ? Five 
3's, or 5 times 3 are how many ? Connt by 3'a to 15 ? 
How many S's are 15 ? 

3. There are 6 pinms in 1 gronp ; how many plnms in 
4 gronpa ? 6 + 6 + 6 + 6 equals how many ? 4 times 6 
are how many ? Count by 6's to 24. How many 6*8 are 24. 

4. There are 3 feet in 1 yard ; how many feet in 3 
yards ? In 4 yards ? In 5 yards ? In 7 yards ? 

5. There are 7 days in 1 week ; how many days in 
4 weeks ? 7 + 7 + 7 + 7are how many ? Four 7'b, or i 
times 7 are how many ? 
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6. What will 4 tons of coal cost, at $6 a ton ? 

Analysis. — Since 1 ton cost $6, 4 tons will cost 4 times $6, or 
$24. Hence 4 tons of coal will cost $24. 

7. If a man trayel 4 miles an hour, how far will he 
travel in 5 hours ? * In 6 hours ? In 7 hours ? 

8. At $7 dollars a barrel, what will 3 barrels of flour 
cost ? 5 barrels ? 8 barrels ? 

9. How many are 6 times 7 ? 7 times 6 ? 

10. How many are 8 + 8 + 8 + 8, or 4 times 8 ? 
8 times 4 ? 3 times 8 ? 8 times 5 ? 

11. How many are three 9's ? Nine 3's ? Seven 4's ? 
Four7's? SixlO's? Eight 8's? 

Multiplication , Table, 



'I 

2 
3 
4 
6 
6 
7 
8 
9 
lO 
1 1 
12 


2 


3 


4 


6 


6 7 


8 9 


lO 


II 


12 


4 

6 

8 
10 
12 
14 
16 
18 
30 
22 
24 


6 

9 

12 
15 
18 
21 
24 
27 
30 
33 


8 
12 
16 
20 
24 
28 
32 
36 
40 
44 


10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

60 


12 


14 


16 
24 
32 

40 

48 
56 
64 
72 
80 
88 
96 


18 
27 
36 
45 
54 
63 
72 
81 
90 
99 
108 


20 
30 
40 
50 
60 
70 
80 
90 
100 
110 

120 


22 
33 

44 

55 

66 

77 

88 

99 

110 

121 

132 


24 


18 21 

24; 28 
30 35 


36 


48 


60 


36 


42 


72 


42 
48 
54 
60 
66 
72 


49 
56 
63 
70 

77 
84 


84 


96 


108 


120 
132 


36 


48 


144 
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' DEFINITIONS. 

77. Multiplication is the process of taking one of 
two numbers as many times as there are units in the 
other. Or, 

It is a short method of adding equal numbers. 

78. The Multiplicand is the number to be mul- 
tiplied. 

79. OThe Multiplier is the number by which to 
multiply. It shows how many times the multiplicand 
is to be taken. 

80. The Product is the result obtained by mul- 
tiplying. 

The multiplicand and mnltiplier are called the factors of the 
prodnct. "♦ 

81. O^ie Sign of Multiplication is x . It is 

read timssy or multiplied hy ; thus, 8 x 6 is read 8 multi- 
plied hy 6, or 6 times 8, and means that 8 and 6 are to be 
multiplied together. 

Since changing the order of the factors does not change the 
result, 8x6 may be read 6 times 8, or 8 times 6. 

EXERC18W8 ON TUB TABLE, 



8 times 7 are how many ? 
5 times 4 are how many ? 
3 times 5 are how many ? 
3 times 4 are how many ? 
8 times 6 are how many ? 
7 times 8 are how many ? 
5 times 3 are how many ? 



2 times 4 are how many ? 

5 times 9 are how many ? 
9 times 8 are how many ? 

3 times 3 are how many ? 
2 times 3 are how many ? 
7 times 4 are how many ? 

6 times 8 are how many ? 
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3x7- 


• 




7x 


7 


-? 






7 


x8 = ? 


8x9 = 


? 




9x 


6 








4 


x9-? 


0x8 = 


? 




7 X 


9 


= ? 






6 


X5 = ? 


5x6- 


? 


, 


7 x; 


10: 


= ? 






3 


X9-? 


7x3- 


? 




6 X 


9 


-? 






9 


X9 = ? 


6x6- 


? 




4x 


8 


-? 






7 


X3 = ? 


5 x4- 


? 




8 X 


8 


= ? 






9 


x5 = ? 


7x5 = 


• 




4x 


9 


= ? 






5 


X9 = ? 


4x8 = 


9 

• 




7 X 


6 


9 






5 


x5 = ? 


3x9 


6 


X 7 




5 


X 


12 


10 xll 


4x10 




5 


X 8 







X 


9 




9 xll 


8x 7 




10 


X 6 




9 


X 







7 xia 


6 xll 




4 


xl3 




10 


X 


9 




12 X 8 


10 X 5 




7 


X 9 




10 


X 


10 




10 X 12 


9x8 




8 


xll 




5 


X 


11 




11 xll 


11 X 7 




12 


X 3 




8 


X 


8 




12 XlO 


7 xlO 




9 


X 9 




3 


X 


11 




9 xl2 


8x 6 




8 


XlO 




6 


X 


12 




11 xll 



9x7 10 X 8 12 X 6 12 X 12 

OBAZ EXERCISES, 

82. 1. 6 times 7 are 42. Which of these numbers is 
the multiplicand? The multiplier? The product? 
The factors ? 

2. How many are 6 times 6 yards ? 4 times 7 books ? 

3. How many are 6 times $9 ? 7 times 8 pounds. 

4. Multiply from times 2, to 12 times 2. 

Operation.— times 2 is 0, 1 times 2 is 2, 2 times 2 are 4, 
3 times 2 are 6, 4 times 2 are 8, 5 times 2 are 10, and so on. 
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5. Multiply back from 12 times 2 to times 2. 

Operation.— 12 times 2 are 24, 11 times 2 are 22, 10 times 2 are 
20, 9 times 2 are 18, 8 times 2 are 16, and so on. 

6. Multiply from times 3 to 12 times 3, and back. 

7. Multiply from times 4 to 12 times 4, and reverse. 

8. Multiply from times 5 to 12 times 5, and reverse. 

9. Multiply from times 6 to 12 times 6, and reverse. 

10. Multiply from times 7 to 12 times 7, and reverse. 

11. Multiply from times 8 to 12 times 8, and reverse. 

12. Multiply from times 9 to 12 times 9, and reverse. 

13. At $5 a cord, what will 8 cords of wood cost ? 
7 cords ? 9 cords ? 11 cords ? 

14. There are 7 days in 1 week : how many days in 5 
weeks ? 8 weeks ? 7 weeks ? 12 weeks ? 

15. How many are 7 times $6, plus $3 ? 

16. How many are 6 times 9 pounds, plus 7 pounds ? 

17. How many are 8 times 7 fSet, plus 6 feet ? 

18. How many are 4 times 12 rods, minus 10 rods ? 

19. How many are 7 times $10, minus $8 ? 

20. George had 10 cents and James had 6 times as 
many. How many had both ? ' 

21. Henry gave 4 cents each for 6 oranges. How 
much change should he receive for 25 cents. 

83, Pbikciples. — ^1. The multiplier is always re- 
garded as an abstract number. 

2. The multiplicand and product are like numbers, and 
mxiy be either concrete or abstract. 

In examples containing concrete numbers, the concrete number 
is the true multiplicand, but when it is the smaller, it is often, for 
convenience, used abstractly, as the multiplier. 
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WBITTBir EXERCISES, 

84* When the multiplier consists of but one 
figure. 

1. How many are 4 times 63 ? 

IST OPERATION. ANALYSIS. — By this operation the result is ob- 
tained by Addition. 

First find the sum of four 3% or 4 times 3 
units, which are 12 units, equal to 1 ten and 
2 units. Write the 2 units in units place, and 
reserve the 1 ten to be added to the sum of the 
tens. 

Next the sum of four 6's, or 4 times 6 tens, are 
24 tens, plus 1 ten reserved make 25 tens, or 2 hundreds and 5 tens, 
which write in hundreds and tens places. Hence the sum is 252. 



63 
63 
63 
63 



Sum 2 5 2 



2d OPERATION. 
Hnltiplicand 6 3 
MoltipUer 4 

Prodnct 



252 



Analysis. — By this operation, which is 
mucti shorter, the multiplicand 63 is written 
but once, and as it is to be taken 4 times, 
write the multiplier 4 under it, and com- 
mence at the right to multiply. 4 times 3 
units are 12 units, or 1 ten and 2 units. 

Write the 2 units in units place and reserve the 1 ten to add to the 

product of the tens. 
Next 4 times 6 tens are 24 tens, plus 1 ten reserved are 25 tens, 

or 2 hundreds and 5 tens, which write in the hundreds and tens 

places. Hence the product is 252, the same as the sum in the first 

operation. 



Solve by both methods : 






2. 3 times 74. 


6. 


7 times 406. 


3. 4 times 55. 


7. 


8 times 325. 


4. 5 times 134. 


8. 


6 times 503. 


6. 6 times 268. 


9. 


9 times 232. 
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10. Multiply 4632 by 4 ; by 5 ; by 6 ; by 7. 

11. Multiply 5034 by 6 ; by 7; by 5 ; by 8. 
What is the product 

12. Of $3252 by 7 ? by 4 ? by 8 ? by 6 ? by 5 ? 

13. Of 12364 rods by 3 ? by 5 ? by 7 ? by 8 ? 

14. Of 230460 pounds by 4 ? by 6 ? by 8 ? by 5 ? by 9 ? 

15. What will be the cost of 231 tons of coal at $9 a ton? 

Although $9 is the true miUtipHcand, for convenience we use it 
as the multiplier, and 231 as the multiplicand (83, Note), but the 
product is doUara because the true multiplicand is dollars. 

16. What cost 2140 barrels of flour at $8 a barrel ? 

17. What cost 870* cords of wood at $5 a cord ? 

18. What cost 379 pounds of nails at 6 cents a pound ? 

19. At 9 cents a pound, what will 1872 pounds of 
sugar cost ? 

20. At $98 a month, how much can a man earn in 
8 months ? 

21. In 1 mile are 5280 feet ; how many feet in 9 miles ? 

22. What cost 8 building lots at $2075 each ? 

23. What cost 7 houses at $3560 each ? 

OBAL JEXjEBC18JE8. 

85. 1. Multiply from times 10 to 12 times 10 and 
reyerse. 

2. Multiply from times 11 to 12 times 11, and reyerse. 

3. Multiply from times 12 to 12 times 12, and reyerse. 

4. What will 12 yards of ribbon cost at 8 cents a yard ? 
At 9 cents ? At 10 cents ? At 12 cents ? 

5. At 10 cents a pound, what will 9 pounds of sugar 
cost ? 10 pounds ? 11 pounds ? 12 pounds ? 



46 MULTIPLICATIOK. 

6. If 5 men can do a piece of work in 9 days, how 
many days will it- take 1 man to do it ? 

AifALYSis. — It will take 1 man 5 times as many days as it will 
5 men ; 5 times 9 days are 45 days. Hence it will take 1 man 
45 days. 

7. If 8 men can build a wall in 10 days, in how many 
days can 1 man build it ? 

8. If two barrels of flour last 8 persons 3 months, 
how long will they last one person ? 

9. If 7 horses consume twelve bushels of oats in 6 
days, how many horses would consume the same in 1 day ? 

10. If a maa travel 23 miles in iday, how far can he 

travel in 4 days ? 

Analysis. — In 4 days lie can travel 4 times 23 miles. 23 is equal 
to 2 tens and 3 units ; 4 times 2 tens are 8 tens, and 4 times 3 units 
are 12 units, or 1 ten and 2 units, added to 8 tens, make 9 tens and 
2 units, or 92. Hence lie can travel 92 miles in 4 days. 

11. What will be the cost of 7 bushels of apples at 
25 cents a bushel ? 

12. At $35 each, what will be the cost of 5 cows ? 

13. What cost 8 pounds of coffee at 42 cents a pound ? 

14. In an orchard are 9 rows of trees, and 26 trees in 
each row ; how many trees in the orchard ? 

15. At $28 a month, what will be the cost of 6 months 
board? 

16. What cost 9 pounds of cofEee, at 28 cents a pound ? 

17. If the cars run 25 miles an hour, how far will they 
run in 7 hours ? 

18. What cost 12 barrels of pork at $15 a barrel ? 

19. When eggs are 18 cents a dozen, what will be the 
cost of 5 dozen ? Of 7 dozen ? Of 10 dozen ? 



MULTIPLICATION. 



47 



WBITTMN EXERCISES, 

86. When the multiplier consists of two or 
more figures. 



1. Multiply 736 by 45. 



Multiplicand 
Mnltiplier 



OFEBATION. 
736 
45 



Ist partial product 3 6 8 0= \ multipUcand. 
2d partial product 2944 = j^J^S'caSd! 
Entireproduct 3 3 1 2 = { SulSSf JS 



Akalybib. — ^Write 
the multiplier under 
the multiplicand. 

Since 45 is com- 
posed of 5 units and 

4 tens, 45 times any 
number must be 
equal to 5 times the 

5 times 736 are 3680, 



number, plus 4 tens, or 40 times the number, 
the first partial product. 

4 tens times 6 units are 24 tens, or 2 hundreds and 4 tens. 
Write the 4 tens in tens place in the second partial product and 
reserve the 2 hxmdreds to add to the product of hundreds. 

4 tens times 8 tens are 12 hundreds, plus 2 hundreds reserved are 
14 hundreds, or 1 thousand and 4 hundreds. Write the 4 hun- 
dreds in hundreds place in the second partial product, and reserve 
the 1 thousand to add to the product of thousands. 

4 tens times 7 hundreds are 28 thousands, plus 1 thousand 
reserved are 29 thousands, or 2 tens of thousands and 9 thousands, 
which write in tens of thousands and thousands places. 

The sum of the partial products, is the entvre product 33120.' 

In multiplying, the pupil should learn to pronounce partial 
results only, as in Addition, performing the operations mentally. 



In like manner multiply 

2. 325 by 18. 

3. 462 by 24. 

4. 607 by 36. 

5. 584 by 44. 



6. 


4762 by 28 ; 


by 37. 


7. 


3087 by 46 ; 


by 29. 


8. 


7624 by 65 ; 


by 72. 


9. 


5607 by 83 ; 


by 96. 
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KuLE. — ^I. Write tlie multiplier under the multiplicand 
with units of the same order under each other. 

When the multiplier consists of one figure : 

II. Begin at the right and multiply the units of each 
order of the multiplicand hy the multiplier. Write in the 
product the units of each result^ and reserve the tens to 
add to the next result. 

When the multiplier consists of more than one figure : 

III. Multiply the multiplicand by the units of each 
order of the multiplier successively, beginning at the right, 
and write the right-hand figure of each partial product 
under the order of the multiplier used. 

The sum of the partial products will be the required 
product. 

Pboof. — Review the woi'k carefully, or multiply the 
multiplier by the multiplicand; if the results are the same, 
the work is probably correct. 

When there are ciphers between significant figures of the multi- 
plier, multiply by the significant figures only, since the product of 
any number by is 0. 

10. Multiply 4372 by 25 ; by 48; by 67; by 128. 

11. Multiply 3065 by 72 ; by 84 ; by 93 ; by 204. 

12. Multiply 36204 by 414 ; by 306 ; by 555 ; by 107. 
What is the product of 



13. 47672 by 234. 

14. 302076 by 603. 

15. 73008 by 2036. 

16. 430605 by 4005. 

17. 590361 by 30406. 



18. 216 times 2784 bushels. 

19. 435 times 68470 feet. 

20. 2406 times $3060724. 

21. 8042 times 130065 rods. 

22. 12094 times 98070 pounds. 
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23. Multiply 4070625 by 3006 ; by 12084 ; by 67125. 

24. Multiply 29041300 by 864 ; by 18641 ; by 27608. 

25. What will be thecost of building 279 miles of rail- 
road at $27384 a mile ? 

26. A crop of cotton was put up in 340 bales, each 
bale containing 596 pounds. What was the weight of 
the entire crop ? 

27. What is the value of 108 building lots at $1896 
each ? 

28. What cost 257 yoke of oxen at $175 a yoke ? 

29. What cost 428 horses at $284 each ? 

30. In 1 ream of paper are 480 sheets. How many 
sheets in 217 reams ? 

31. How much will it cost to build a line of telegraph 
from New York to Boston, the distance being 236 miles, 
at $1270 a mile ? 

32. If a cotton mill manufacture 658 yards of cloth in 
a day, how many yards can it make in 309 days P 



33. 127 X 48 X 12= ? 

34. 325 X 25x127= ? 

35. 769 X 204 X 0= ? 

36. 2070 X 68 X 102= ? 

37. 3709 X 432 x 608= ? 



38. 376 X 206 x 244= ? 

39. 932 X 95x462= ? 

40. 2008 X 0x187= ? 

41. 7306x306x241= ? 

42. 29087 X 736 x 802= ? 



43. A merchant bought 29 pieces of cloth, each piece 
containing 47 yards, at $8 a yard. What was the cost 
of the whole ? 

44. What will be the cost of 45 sets of Cyclopedias, 
each set containing 16 volumes, at $7 a volume ? 

45. How many yards of sheeting in 57 bales, each bale 
containing 26 pieces, and each piece 44 yards ? 
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46. An hotel-keeper at Saratoga has an average of 278 
boarders for 9 weeks. If he receive $16 a week from 
each, what will be his total receipts ? 

47. In a cotton mill are 47 looms, and each loom can 
be made to weave 36 yards daily. At this rate, how 
many yards could be woven in 296 days ? 

48. A stock train consists of 18 cars, and each car con- 
tains 16 head of cattle, averaging in weight 794 pounds 
each. What is the total weight of the cattle ? 

49. Shipped 27 cases of books, each case containing 
238 volumes, worth 96 cents a volume. What was their 
total value ? 

50. If it requires 126 tons of iron, worth $74 a ton, to 
build 1 mile of railroad, what will be the cost of suffi- 
cient iron to construct a road 237 miles in length ? 

51. A man^s yearly income is $4500 ; he pays for rent 
$550, his other expenses amount to 5 times as much 
minus $200. How much does he save yearly ? 

87. To multiply by the fEtctors of a number. 

The Factors of a number, are the numbers which 
multiplied together will produce it. Thus, 4 and 7 are 
factors of 28 ; 2, 3, and 5 are factors of 30. 

The pupil should be carefully taught to distinguish between 
factors and po/rts of a number. The factors are mvUipUed, but the 
pa/rts are added, to produce a number. 

Thus, 3 and 4, 2 and 6, 2, 2 and 3 are factors of 12 ; the parts of 
12 are 8 and 4, 6 and 6, 7 and 5, etc. 

88. Pbinciple. — The product of any number of fac- 
tors will be the same in whatever order they are multiplied. 
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1. Multiply 128 by 36. 

OPERATION. 

36 = 6 X 6, or 9 X 4, or 12 x 3. 

128 128 128 128 

36 6 9 12 



768 768 1152 1536 

384 6 4 3 



4608 4608 4608 4608 

It will be observed that the multiplicand, multiplied by the 
given multiplier, or by any set of factors into which it can be 
separated, produces the same result. 



In like manner multiply 

2. 3246 by 42 = 6 X 7. 

3. 6074 by 56 = 7 X 8. 

4. 3708 by 60 = 3 X 4 X 5. 



5. 36706 by 72. 

6. 50047 by 64. 

7. 75034 by 108. 



KuLE. — ^I. Separate the multiplier into two or more 
factors. 

II. Multiply the multiplicand by one of the factors, the 
resulting product by another factor, and so continue until 
all the factors have been used. The last product will be 
the product sought. 

8. What wiU 75 horses cost, at 1197 each ? 

9. What will 60 acres of land cost, at $246 an acre ? 

10. If the average weight of a bale of cotton be 506 
pounds, what will be the total weight of 81 bales ? 

11. If the receipts of a horse railroad average $807 a 
day, what will be the entire receipts for 96 days ? 



52 MULTIPLICATION. 

89. When either the multiplicand or multiplier, 
or both, have ciphers on the right. 

1. Multiply 325 by 100. 

OPERATION. Analysis. — Since removing any order of units 

3 2 5 (yns place to the left, increases its value ten times 

10 (38), therefore annexing a cipher to a number 

rTTTT multiplies it by 10. Annexing two ciphers multi- 

pUes it by 100, etc. Hence 325 x 100 = 32500, the 

product required. 

2. Multiply 960 by 400. 

OPBaiATiON. Analysis. — ^960 = 96 x 10 and 400 = 4 x 100. 

9 6 First multiply together the factors 96 and 4, and 

4 ^em multiply their product, 384 by 10 x 100 or 

o o >i A A A ^y 1000, by annexing three ciphers, which gives 
o o 4: U U U ««.««« ,, . , , , 

384000, the required product. 

What is the product 

3. Of 436 by 10? by 100 ? by 1000 ? by 10000 ? 

4. Of 2340 by 60? by 500 ? by 3000 ? by 2500 ? 

EuLE. — To the product of the significant figures annex 
as many ciphers as there are ciphers on the right of both 
factors. 

Multiply 



5. 73600 by 600. 

6. 40500 by 250. 

7. 731000 by 400. 



8. 300700 by 20400. 

9. 60300 by 15000. 
10. 503700 by 40030. 



11. At $9 a barrel, what will be the cost of 1000 bar- 
rels of flour ? 

12. At $160 an acre, what will 500 acres of land cost ? 

13. If there be 530 shingles in a bunch, how many 
shingles in 2700 bunches ? 
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REVIEW. 
OnAL EXAMPLES. 

90. 1. What number multiplied by 6 is equal to the 
sum of 8, 4, 6, 9, and 3 ? 

2. The sum of 10, 12, 8, 7, and 5 equals the product 
of 7 by what number? 

3. The sum of 24, 26, and 10 equals the product of 
what two numbers ? Of what three numbers ? 

4. The product of what two factors is equal to 16 -f 
8 + 22 — 6 ? 

5. The product of what three factors is equal to 44 — 
32 + 18 ? 

6. What is the sum of 2 times 3 multiplied by 4, and 
6 times 4 multiplied by 3 ? 

7. What is the difference between 9 times ten less 5, 
and 7 times 12 less 4 ? 



8. What is the product of 15 + 12 — 9 by 18 — 12 ? 

9. Which is greater, 8 x 5 + 7, or 3 x 12 + Itf ? 

10. How much more is 6 x 12 + 9, than 7x9—3? 

11. How much less is 40 — (5 x 5) than 15 + 9 + 6 ? 

12. James has 16 marbles, and Henry has 3 times as 
many less 10. How many have both ? 

13. Bought 5 pounds of sugar at 12 cents a pound, 
and gave in payment a 1 dollar bill. How much change 
should be returned ? 

14. A farmer sold a grocer 8 pounds of butter at 25 
cents a pound, and received in payment 15 pounds of 
sugar at 10 cents a pound. How much was still due the 
farmer ? 
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15. A lady went shopping and bought 2 yards of silk 
at $2 a yard^ 4 pairs of hose at half a dollar a pair^ and a 
veil for $3, and gave in payment a 10 dollar bill. How 
much change should she receive ? 

16. If a boy earn 17 dollars a week, and spend $4 foi^ 
board and washing, how much can he save in 12 weeks ? 

17. When lemons cost 6 cents, and oranges 5 cents 
each, how much will 7 lemons and 4 oranges cost ? 

18. Which will cost the more, and how much ? 

Find the required term in the following equations : 

8x4-"6x0= ? 
4x10 + 3+ ? =50 



19. 


4x8 + 7 9-? 


26. 


20. 


5x3x0+8- ? 


27. 


21. 


10 3 + (5x6)-? 


28. 


22. 


7x6 + 3x6= ? 


29. 


23. 


(4x10) (4x6) = ? 


30. 


24. 


8x5 + 6 + 10= ? 


31, 


25. 


50-(5x0) + 7- ? 


32. 



0x7 + 8+ ? =40 
12+4— 8 X ? =32 
9x8 + 10— ?=75 
48— 20 + (4 X ?)=40 
61 + 7— (? xl0)=48 



WRITTEN JEXAMJPZE8, 

91. 1. A flour merchant bought 240 barrels of flour 
for $1920, and sold the same at $10 a barrel. How much 
did he gain ? 

2. Bought 36 tubs of butter, each weighing 108 pounds; 
the tubs alone weigh 21 pounds each. What is the 
weight of the butter without the tubs ? 

3. From 227 x 87 x 15 subtract 406 x 327 ? 

4. What sum must be added to 356 x 264 to make the 
amount 3447 less than 243042 ? 

5. What is the difference between 26460— (487x37) 
and 105x246—12075? 
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6. From 207300— (1236 x 48) take 976 x 98 + 10050. 

7. A man bought 45 acres of land at $38 an acre, and 
76 acres at $47 an acre, and sold the whole at $45 an 
acre. Did he gain or lose, and how mnch ? 

8. A farmer exchanged 584 bushels of wheat at $2 a 
bushel, for 78 barrels of flour at $9 a barrel, and received 
the balance in money. How much money did he receive ? 

9. Two persons start from the same point and travel 
in opposite directions ; one travels at the rate of 32 miles 
a day, the other at the rate of 39 miles a day. How far 
apart will they be in 14 days ? 

10. A man bought two farms ; one of 157 acres at $26 
an acre, and another of 138 acres at $34 an acre. He 
paid at one time $4725, and at another $1895 ; how much 
remained unpaid ? 

11. A planter sold 209 bales cotton at $76 a bale, and 
from the proceeds he bought 107 acres of land at $60 an 
acre, 18 mules at $75 each, and 4 span of horses at $218 
a span. How much money had he left ? 

REVIEW QUESTIONS. 

93. Define Multiplication. Multiplicand. Multiplier. Pro- 
duct. What are the multiplicand and multiplier called. Sign of 
multiplication? Show its use and meaning. What effect does 
changing the orders of the factors have upon the result ? Prin- 
ciples 1, 2. Why do we often use the multiplicand for the mul- 
tiplier? In examples containing concrete numbers, what is the 
true multiplicand ? Rule. Proof. How are ciphers between sig- 
nificant figures of the multiplier treated? Define factors. Dif- 
ference between factors and parts ? Principle. Rule. How mul- 
tiply by 10, 100, etc. How, when there are ciphers at the right of 
both factors. Rule. 
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DIVISION. 

93. 1. How many times 2 horses are 8 horses ? 

2. How many times 3 hives axe 9 hives ? 

3. How many times 4 bees are 13 bees ? Are 16 hoes ? 

4. How many times 5 barrels are 10 bturels ? 

5. How many shelves will be reqnired to hold 9 bee- 
hives, if 3 hives be placed upon each shelf ? 

6. If 6 pears are put upon a plate, how many plates 
will be required for 18 pears ? 

7. How many times 1 cents in SI cents ? In 28 
cents ? In 35 cents ? 

8. From a pile of 24 blocks, how many groups of 4 
blocks each can be made P Of 6 blocks each ? Of 8 
blocks each ? Of 3 blocks each ? Of 2 blocks each ? 

9. How many times 5 pounds are 30 ponudB P 
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10. Thirty are how many times 6 ? How many times 5 ? 

11. How many 4's in 28 ? 5's in 40 ? 6's in 42 ? 

12. Distribute 20 cents equally among 4 boys. How 
many will each receive ? 

13. Do you find how many times 4 boys are contained 
in 20 cents, or do you find one of the 4 equal parts of 20 ? 

14. How do you find one of the 3 equal parts of a 
number ? One of the 5 equal parts ? One of the 6 
equal parts ? 

15. How many times 5 oranges are 30 oranges ? Is 
the result a concrete, or an abstract number ? 

16. What is one of the 5 equal parts of 30 oranges ? 
Is the result a concrete, or an abstract number ? 



Division Table. 



i 


2 


3 


4 6 6 7 


8 9 


10 


ii 


12 


2 

3 

4 

6 

6 

7 

8 

9 

lO 

ii 

i2 


4 

6 

8 
10 
12 
14 
16 
18 
20 
22 
24 


6 

9 

12 
15 
18 
21 
24 
27 
30 
33 
36 


8 
12 
16 
20 
24 
28 
32 
36 
40 
44 
48 


10 
15 
20 
25 
30 
35 
40 
45 
50 
65 

60 


12 
18 
24 
30 
36 
42 
48 
54 
60 
66 

72 


14 
21 

28 
35 
42 

49 
56 
63 
70 

77 
84 


16 
24 
32 

40 

48 
56 
64 
72 
80 
88 
96 


18 
27 
36 
45 
54 
63 
72 
81 
90 
99 
108 


20 
30 
40 
50 
60 
70 
80 
90 
100 
110 

120 


22 
33 

44 

55 

66 

77 

88 

99 

110 

121 

132 


24 


36 


48 


60 


72 


84 


96 


108 


120 
132 


144 
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DEFINITIONS. 

94. Division is the process of finding how many 
times one number is contained in another ; or of finding 
one of the equal parts of a number. 

95. The Dividend is the number to be divided. 

96. The Divisor is the number by which to divide. 

97. The Quotient is the result of the division, and 
shows how many times the dividend contains the divisor. 

The part of the dividend remaining when the division is not 
exact is called the BemaindeTy and must always be Uss than the 
divisor. 

The division is said to be exact when there is no remainder. 

98. The Sign of Division is -r^. It is read 
divided ly. When placed between two numbers it shows 
that the one before it is to be divided by the one after it ; 
thus, 36 -T- 9 is read 36 divided hy 9, 

99. Division is also indicated by placing the dividend 
above the divisor with a line between them ; thus, ^ is 
is read 24 divided hy 6. 



JEXEBCI8ES OK THE TABZE. 



6 in 36, how many times ? 

7 in 42, how many times ? 
9 in 81, how many times ? 

5 in 35, how many times ? 

8 in 72, how many times ? 

9 in 27, how many times ? 

6 in 54, how many times ? 



9 in 63, how many times ? 

6 in 12, how many times ? 

7 in 28, how many times ? 

7 in 49, how many times ? 
4 in 36, how many times ? 

8 in 64, how many times ? 
8 in 40, how many times ? 



m 

. 
9 
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12H-4: 
35-r-7: 
20-^-5: 
24-S-4: 
30-T-6: 

36-f-9 

28^7 



p 

? 

= ? 

= ? 
— ? 



3a-f-8 

45-T-5 
43 -=-6 
56-=-8 
63-^7 
27 -=-3 
42-^7 



— ? 

"■"" • 

= ? 

= ? 

= ? 

= ? 

= ? 

— ? 



28^4 
36-J-6 
48-^-8 
45-5-9 
56-^7 
64-=- 6 

49-r-7 



= ? 

= ? 

— ? 

= ? 

' • 

= ? 

= ? 



63 
45 

70- 
72- 
72- 
84. 
55 



9 
5 

10 
8 
9 
7 
5 



• 

-J- 8= ? 
H- 9= ? 

-1- 7^ ? 



^ 5= ? 



4^= ? 



¥=? 
Y= ? 






— 9 

= ? 

— V 

= ? 

— V 



« = 



? 
? 

w=? 
If = ? 



100. Since one number is contained in another as 
many times as it can be subtracted from it, division may 
be regarded as a short method of performing several sub- 
tractions of a number. 

Thus, 16 — 5 = 10; 10 — 5 = 5 ; 6 — 5 = 0. We have perf onned 
three subtractions of 5 ; hence there are th/ree 5's in 15, or 5 is con- 
tained in 15, 3 times. 

101. Since one number is contained in another as 
many times as the one is a factor of the other, division 
may be regarded as the reverse of multiplication. 

In multiplication both factors are given to find the pro- 
duct j in division one factor and the product (answering 
to the dividend) are given to find the other factor, which 
answers to the quotient. 

Thus, 5 X 3 = 15, 5 being a factor of 15 three times ; hence there 
are three 5's in 16, or 5 is contained in 15, 3 times. 
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103. The Object of Division is twofold. 
First. To find how many times one number is con- 
tained in another of the sams kind. 

Ex. At 3 cents each, how many oranges can be bought for 
13 cents ? 

Since 3 taken 4 times equals 12 (3 x 4 = 12), it foUows that 3 is 
contained in V^four times. 

Analysis. — As many oranges can be bought for 12 cents as 3 
cents are contained times in 12 cents, which is 4 times; hence 
4 oranges can be bought for 12 cents. 

103. Second. To separate a given number into as 
jRanj equal parts as there are units in another. 

Ex. If 4 oranges cost 12 cents, what is the cost of 1 orange ? 

Since 3 taken 4 times equals 12, it follows that 3 is one of the 
four eqiuil pa/rts of 12 (3 + 3 + 3 + 3 = 12), and we say one-fourth 
of 12 is 8. 

Analysis. — Since 4 oranges cost 12 cents, 1 orange costs one-fourth 
of 12 cents, which are 3 cents. Hence 1 orange costs 3 cents. 

104. The equal parts into which a unit or whole thing 
is divided are sometimes called fractions. 

The names of these equal parts of a unit vary accord- 
ing to the number of these parts ; thus, one-half is one of 
two equal parts, one-third is one of three equal parts, one- 
fourth is one of four equal parts, into which the whole 
thing or number is divided. 

So in like manner we have fifths^ sixths, sevenths, 
eighths, tenths, twelfths, twentieths, etc. 

105. These parts are expressed by writing the number 
denoting the name of the parts below a short horizontal 
line as a divisor, and the number denoting the number of 
parts taken or used, above the line as a dividend; thus. 
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i signifies 1 divided by 3, and is read, one-third. 
f signifies 3 divided by 4, and is read, three-fourths, 
j^ signifies 9 divided by 20, and is read, nine-twentieths. 

0:BA.JL EXEJtCJSES. 

106. 1. Divide by 2, from 2 in 2 to 2 in 24. 

Operation.— 2 in 2 once ; 2 in 4, 2 times ; 2 in 6, 3 times ; 2 in 
8, 4 times ; 2 in 10, 5 times, and so on to 2 in 24, 12 times. 

In the same manner divide 

2. By 3, from 3 in 3, to 3 in 36. 

3. By 4, from 4 in 4, to 4 in 48. 

4. By 5, from 5 in 5, to 5 in 60- 

5. By 6, from 6 in 6, to 6 in 72. 

6. By 7, from 7 in 7, to 7 in 84. 

7. By 8, from 8 in 8, to 8 in 96. 

8. By 9, from 9 in 9, to 9 in 108. 

9. By 10, from 10 in 10, to 10 in 120. 

The pupil may be required to reverse the above ; thus, 2 in 24, 
12 times ; 2 in 22, 11 times ; 2 in 20, 10 times ; 2 in 18, 9 times, 
and so on to 2 in 2, once. 

Also to combine the two : thus, 8 in 3, once ; 3 in 6, 2 times, 2 in 
6, 8 times ; 8 in 12, 4 times, 4 in 12, 3 times, and so on to 3 in 36, 
12 times, 12 in 36, 3 times. 

10. If you separate a number into two equal parts, 
what is each part called ? One'hdlf^ written ^. 

11. If you divide 8 peaches equally between 2 boys, 
how many do you give to each ? What part of the whole 
do you give to each ? 

12. If you have 16 cents, and wish to give one-half of 
them to your sister, how many must you give her ? 
What is one-half of 16 ? 



« 
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13. What is one-half of 14 ? Of 18 ? Of 20 ? Of 24 ? 

14. If you separate a number into three equal parts, 
what is each part called ? OnC'third (i). Two 
parts? Two-thirds (f). 

15. What is one-third of 9 cents ? Of 15 days ? Of 
21 men ? Of 24 pounds ? 

16. If you wish to distribute $12 among 3 families, 
what^ar^ will you giye to each ? How many dollars ? 

17. If a number be divided into four equal parts, what 
is each part called ? OnC'/ourth (i). 

18. What are two parts called ? TwO'fourtha (f ). 
Three parts ? Three-fourths (f ). 

19. What is one-fourth of 12 ? Of 16 rods ? Of 24 
miles ? Of 40 pecks ? 

20. If 28 marbles be equally divided among 4 boys, 
what part of the whole will each receive ? How many ? 
How many marbles will 2 boys receive ? 3 boys ?• 

21. If a number be divided into five equal parts, what 
is each part called ? One-ftfth {\). Three parts ? 
Three-fifths (i). 

22. What is one-fifth of 15 ? 20 ? 25 ? 35 ? 40 ? 50 ? 

23. If into six equal parts ? One sixth (|-). 

24. What is one-sixth of 12 ? 18 ? 24 ? 36 ? 42 ? 48 ? 

25. If into seven equal parts ? One-seventh {\). 

26. What is one-seventh of 14 ? 21 ? 35 ? 56 ? 63 ? 70 ? 

27. If into eight equal parts ? One-eighth (i). 

28. What is one-eighth of 16 ? 24 ? 40 ? 48 ? 64 ? 72 ? 

29. If into nine equal parts ? One-ninth (i). 

30. What is one-ninth of 18 ? 36 ? 45 ? 54 ? 72 ? 81 ? 

31. If into ten equal parts ? One-tenth (■^). 

32. What is one-tenth of 20 ? 40 ? 60 ? 80 ? 90 ? 100 ? 
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33. When lemons are 4 cents each, how many can be 
bought for 48 cents ? 

Ai^AiiYSis. — As many lemons as 4 cents are contained times in 
48 cents, which are 12 times. Hence 12 lemons can be bought for 
48 cents. 

34. If a man trayel 6 miles an hour, how long will it 
take him to travel 54 miles ? 

35. How many kegs containing 9 gallons each can be 
filled from a hogshead containing 63 gallons ? 

36. If a man drive 8 miles an hour, in what time will 
he drive 56 miles ? 

37. A farmer bought some sheep for $60, paying $5 a 
head. How many sheep did he buy ? 

38. At $9 a week, in what time will a man earn $36 ? 
$54? $72? $81? $108? 

39. If 7 barrels of flour cost $63, what will 1 barrel cost? 

AnaIiYSIS.— Since 7 barrels cost $63, 1 barrel wiU cost 1 s&oerUh 
of $63, or $9. Hence 1 barrel will cost $9. 

40. If 6 barrels of flour cost $72, what will 1 barrel cost? 

41. If a man travel 48 nules in 4 hours, how far does 
he travel in 1 hour? 

42. What will be the cost of 1 ton of coal, if 8 tons 
cost $64 ? 

43. If you divide 84 cents among 7 children, what 
part of the whole do you give to each ? How many cents ? 

44. If a man can build 72 rods of fence in 8 days, how 
many rods can he build in 1 day ? 

45. If 9 dozens of eggs cost 108 cents, what is the cost 
of 1 dozen ? 

46. How many ploughs at $12 each can be bought for 
$84? For $108? For $120 ? 
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107. Peikciples. — 1. To find how many times one 
number is contained in another ; 

The divisor and dividend must be like numhersy and the 
quotient an abstract number, 

2. To find one of the equal parts of a number ; 

The dividend and quotient must be like 7iumbers, and 
the divisor an abstract number. 

3. The dividend is equal to the product of the divisor 
by the quotient, plus the remainder. 

WRITTEN EXERCISES. 

108. When the divisor consists of one filgrure. 

1. How many times is 6 contained in 972 ? 

OPERATION. Analysis. — ^Write the divisor at the 

DivlBor. Dividend. Quotient left and the quotient at the right of the 

6)972(162 dividend and begin at the left to divide. 

^ 6 is contained in 9 hundreds 1 hun- 

3 7 dred times and a remainder. Write 

3 6 the 1 hundred in the quotient. Multi- 



■j o plying the divisor 6 by the 1 hundred 
^ ^ of the quotient produces 6 hundreds, 
which write under the hundreds of the 



dividend. Subtracting, there is a remainder of 3 hundreds, or 30 
tens, to which annex the 7 tens of the dividend, making 37 tens. 

6 is contained in 37 tens, 6 tens times and a remainder. Write 
the 6 tens in the quotient. Multiplying the divisor by the 6 tens 
of the quotient produces 36 tens, which write under the partiai 
dividend 37 tens. Subtracting there is a remainder of 1 ten, or 10 
units, to which imite the 2 imits of the dividend, making 12 imits. 

6 is contained in 12 units, 2 times, which write in the quotient. 
Multiplying and subtracting as before, nothing remains. Hence 
the quotient is 162. 
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The solution of the preceding example may be abbre- 
viated by what is termed Short Division, as follows • 

OPERATION. AiTALYBis. — 6 is Contained in 9, 1 time and 

6)972 3 remainder. 3 prefixed to 7 makes 37. 6 is 

^ xs ^ 1 fi o contained in 37, 6 times and 1 remainder. 1 

Quotient 1 O /C 

prefixed to 2 makes 12. 6 is contained in 12, 
2 times. Hence the quotient is 162. 

109. Short Division is the process of dividing by 
performing the multiplications and subtractions mentally, 
writing only the quotient, and is generally used when 
the divisor does not exceed 12. 

In like manner divide and explain 

(2.) (3.) (4.) (5.) 

5 )875 4 ) 6736 6 ) 9870 7 ) 8603 

6. Divide 91624 by 8 ; 68240 by 5 ; 83524 by 7. 

7. How many times is 8 contained in 2435 ? 

OFERATiOK. AiTALYBis. — Since 8 is not contained in 3 

DlTlsor. Dlyidend. thousands any thousands times, unite the 

8 ) 2 43 5 2 thousands and 4 hundreds, making 24 

Quotient 3 4 -| hundreds. 8 is contained in 24 hundreds 

8 hundreds times, which write in hundreds 
place in the quotient. 

Next 8 is not contained in 3 tens any ten times, so write a cipher 
in tens place in the quotient, and unite the 3 tens and 5 units, 
maMng 35 units. 8 is contained in 35 units 4 times and 3 units 
remainder, which is written over the divisor and added as a part of 
the quotient. Hence the quotient is 304|. 

Pboop. — Multiplying the quotient 304 by the divisor 8, the pro- 
duct is 2432 ; and 2432 plus the remainder 3 equals the dividend 
2435. (Pkin. 3.) 

The remainder and dividend must always be Wee numbera. 
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In like manner, 

8. Divide 24687 by 4 ; 30466 by 5 ; 42760 by 6. 

9. Divide 72947 by 7 ; by 8; by 5; by 6 ; by 3. 

10. Divide 213064 by 4 ; by 9 ; by 8 ; by 5 ; by 6. 

EuLE FOB Short Division. — I. Write the divisor at 
the left of the dividend with a line between them, 

11. Find how many times the divisor is contained in the 
least number of the left hand figures of the dividend that 
will contain it, and write the result beneath, for the first 
figure of the quotient. 

III. If there be a remainder, regard it as prefixed to 
the next lower order in the dividend, and divide as before, 
and so continue to do till all the orders of the dividend 
have been used, 

IV. If any partial dividend will not contain the divisor, 
write a cipher in the quotient and prefix the partial divi- 
dend to the next lower order and divide as before, 

V. If there be at last a remainder, write it with the 
divisor beneath as a part of the quotient. 

Proof. — Multiply the divisor by the whole number of 
the quotient and to the product add the remainder, if any. 
The result if correct will be equal to the dividend. 



11. Divide 184210 by 5 

12. Divide 870324 by 8 

13. Divide 203462 by 7 

14. Divide 360478 by 9 

15. Divide 403076 by 8 



; by9; 


; by6; 


; by*; 


, by9; 


; bys. 


; by8; 


; by'!'. 


; by3; 


; 1200? 


50 by 7 ; 



by 3. 
by 6. 
by 4. 
by 8. 
by 9. 



16. Divide 3761201 by 9 ; 897063 by 6 ; by 7. 
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How many times is 

17. 7 contained in 14623 ? in 4354 ? in 7245 ? 

18. 9 contained in 43706 ? in 8406 ? in 9187 ? 

19. 8 contained in 20371 ? in 5637 ? in 13476 ? 

20. 6 contained in 84370 ? in 6708 ? in 23456 ? 



What is 

21. 1 fifth of $7420 ? 

22. 1 sixth of 1234 pounds ? 

23. 1 eighth of 27304 days ? 

24. 1 ninth of 9126 feet ? 



What is 

25. 1 sixth of 18760 ? 

26. 1 third of 4731 men ? 

27. 1 seyenth of 14672 mUes ? 

28. 1 twelfth of 60132 acres? 



29. How many tons of coal at $7 a ton, can be bought 
for $87605 ? 

30. If 36314 bushels of grain be put into 6 bins of 
equal size, how many bushels must each bin contain ? 

31. A gentleman diyided his estate, worth $42641, 
equally among his wife and 5 children. How much did 
each receive ? 

OBAZ EXEBC18JE8. 

HO. 1. The quotient of two numbers is 20 and the 
divisor 8 : what is the dividend ? 

2. The dividend is 120, and the quotient 10 : what is 
the divisor ^ 

3. The quotient is 9, the remaLndier 7, and the divisor 
12 : what is the dividend ? 

4. James sold 6 melons for 10 cents each, and gave all 
the money but 12 cents for 4 books. How much did the 
books cost apiece ? 

5. Ella gave 4 ten-cent pieces for 3 yards of ribbon, 
and received 4 cents in change. How much did the rib- 
bon cost a yard ? 
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6. A man bought 4 pounds of meat, paid 50 cents and 
received 10 cents in change. How much a pound did he 
pay for the meat ? 

7. Mary bought 6 yards of cambric, paid 75 cents and 
received 9 cents in change. How much a yard was the 
cambric ? 

8. If 4 barrels of flour cost $36, what will 7 barrels 

cost ? 

Analysis. — One barrel will cost 1 fourth of |36, or |9 ; and 7 
barrels will cost 7 times $9, or |68. Hence 7 barrels wiU cost $63. 

9. What cost 12 yards of cloth, if 6 yards cost $24 ? 

10. If a stage run 45 miles in 5 hours, how far will it 
run in 7 hours ? in 9 hours ? in 12 hours ? 

11. If 9 weeks board cost $72, what will 7. weeks cost ? 

12. What will 10 yards of ribbon cost, if 6 yards cost 
72 cents ? 

13. How many barrels of apples at $3 a barrel, will 
pay for 4 tons of coal at $6 a ton ? 

Anaxysis. — At $6 a ton, 4 tons of coal will cost 4 times $6, or 
$24. It wiU require as many barrels of apples to pay for the coal 
as $3 is contained times in $24, wbicli is 8 times. Hence 8 barrels 
of apples wiU pay for 4 tons of coal. 

14. How long will it take a man to travel 60 miles, if 
he travel 48 miles in 12 hours ? 

15. Bought 4 cords of wood at $4 dollars a cord, and 
2 tons of hay at $10 a ton. How many days labor at $3 
a day will pay for both ? 

16. If 5 coats can be cut from 20 yards of cloth, how 
many can be cut from 32 yards ? 

17. If 15 yards of cloth cost $60, how much will 7 
yards of the same cloth cost ? 
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Find the second member of the following equations : 



18. 36 + 9+40—16=? 

19. 25 + 84 -^ 12—0x 8=? 

20. 75^15x30^ ^^=? 

21. 16 + 12— 9x48 -f-16=? 

22. (12x3) + (9x2)^6=? 



23. (9xl0)-(5x6)-^12=? 

24. (8xl2 )-(63-T-7)= ? 

25. 30-^6 x0 + 5= ? 

26. 72-r-8x7— 10= ? 

27. 48-12 x(48-^12)=? 
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111. When the divisor exceeds 12. 

1. Divide 3749 by 18. 



OPERATION. 
Divieor. Dividend. Quotient. 

18)3749(208^ 
3^ 

149 
144 

5 Bern. 



AiTALYSis. — Since 18 is not con- 
tained in 3 thousands any thousands 
times, unite the 3 thousands with 
the 7 hundreds, Tna-king 37 hun- 
dreds. 

18 is contained in 37 hundreds, 2 
hundreds times and a remainder. 
Write the 3 hundreds in the quo- 
tient, and multiply the divisor 18 
by this quotient figure 2 hundreds, and write, the product 36 hun- 
dreds, or 3 thousands 6 hundreds under units of the same order in 
the dividend, and subtract, leaving a remainder of 1 hundred. To 
this 1 hundred annex the 4 tens of the dividend, making 14 tens. 
18 is not contained in 14 tens any tens times, so write a cipher in 
the quotient and bring down the 9 units of the dividend, making 
149 units. 

18 is contained in 149 units, 8 times and a remainder. Write 
the 8 units in the quotient and multiply the divisor by this last 
quotient figure, and write the product 144 under units of the same 
order in the partial dividend and subtract, leaving a remainder of 5. 
Write the remainder over the divisor as a part of the quotient. 
Hence the quotient is 208A. 
Proof is the same as in Short Division. 
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113. Long Division is the process of dividing 
when the steps of the solution are all written. 

2. What is the quotient of 87564 divided by 38. 

OPEBATION. PROOF 

Divisor. Dividend. Quotient. 

38)87564(2304|f 2304 Quotient. 

7 6 3 8 Divisor. 

115 18432 

114 6912 

164 87552 

15 2 12 Bemainder. 

1 2 Remainder. 8 7 5 6 4 Dividend. 

Rule for Long Division. — ^I. Write the divisor at 
the left of the dividend as in short division. 

II. Find ^how many times the divisor is contained in 
the least number of left-hand orders of the dividend that 
will contain it, and write the result at the right of the 
dividend for the first figure of the quotient. 

III. Multiply the divisor by this quotient figure, stib- 
tract the product from this partial dividend^ and to the 
remainder annex the next lower order of the dividend. 

IV. Divide as before until all the orders of the dividend 
have been used. 

V. If any partial dividend will not contain the divisor, 
write a cipher in the quotient and bring down the next 
order of the dividend, and proceed as before. 

. VI. If there be at last a remainder, write it with the 
divisor underneath as part of the quotient. 

Proof. — The same as in short division. 
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1. If any remainder be eqtuil to or greater than the divisor, the 
quotient is too smaU and must be increased. 

2. If the product of the divisor by the quotient figure be greater 
than the pa/rtial dividend, the quotient is too large and must be 
cUminisTied, 

The operation in Long Division consists of five princi- 
pal steps, viz. : 
1st. Write down the numbers. 3d. Multiply. 

2d. Find how many times. 4th. Subtract. 

5th. Bring down another figure. 

How many times 

3. Is 13 contained in 169 ? in 273 ? in 4550 ? 

4. Is 14 contained in 196 ? in 1596 ? in 3304 ? 

5. Is 15 contained in 2630 ? in 7465 ? in 18306 ? 

6. Is 17 contained in 238 ? in 2465 ? in 50571 ? 

7. Is 18 contained in 7362 ? in 10404 ? in 11052 ? 

8. At $17 a barrel, how many barrels of molasses can 
be bought for $8024 ? 

9. How many acres of land can be bought for $8370, 
at $18 an acre ? 

10. How many barrels of pork at $22 a barrel, can be 
bought for $35354 ? 

11. A man paid $170352 for 36 city lots. What was 
the average cost per lot ? 

12. In 94185 yards of sheeting are how many pieces, 
each containing 45 yards ? , 

13. A planter raised 43240 pounds of cotton on 94 acres. 
What was the average number of pounds to the acre ? 

14. Divide 35280 by 45 ; by 49 ; by 48 ; by 55. 

15. Divide 1276704 by 36 ; by 33 ; by 39 ; by 42. 

16. Divide 95762 by 114 ; by 152; by 171 ; by 204. 
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17. Diyide 637420 by 125 ; by 142 ; by 265 ; by 184. 

18. A drover received $26460 for 196 head of cattle. 
How mucli was their average value a head ? 

19. If 43776 pounds of cotton be packed in 96 bales, 
what is the average weight of each bale ? 

20. Paid $7500 for 125 acres of land. What was the 
coat an acre ? 

21. How long will it take a vessel to sail from New 
York to China, if the distance be 9028 miles, and the 
ship sail 148 miles a day ? 



Divide 

22. 40278 by 75. 

23. 765431 by 96. 

24. 300428 by 324. 

25. 1560305 by 562. 

26. 2071491 by 703. 

27. 43210040 by 1236. 

28. 56030169 by 2004. 



Divide 

29. 802671 by 605. 

30. 24030^2 by 2431. 

31. 61700504 by 3042. 

32. 109426051 by 7315. 

33. 237000675 by 63041. 

34. 4280960342 by 15003. 

35. 31082600578 by 407053. 



113. When the divisor is 10, 100, 1000, etc. 

1. Divide 1342 by 10. 



OPERATION. 
1|0 )134|2 

1 3 4 . . 2 Rem. 

Or 13 4^ Quotient. 



AiTALYSiB. — Since removing any 
order of units one place to the HgM 
diminishes its value ten times (39), 
hence by cutting off, or taking away 
the right-hand figure of a number, 



each of the remaining figures is re- 
moved one place to the right, and consequently the value of each 
is diminished ten times, or divided by 10. 

For similar reasons cutting off two figures divides by 
100 ; cutting off three figures divides by 1000, and so on. 
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What is the qnotient 

2. Of 4727 divided by 10 ? 100? 

3. Of 3062 divided by 100 ? 1000? 

4. Of 137426 divided by 1000 ? 10000 ? 

5. Of 20310684 divided by 10000 ? 100000 ? 

EuLE. — From the right Jiand of tks dividend cut off as 
many figures as there are ciphers in the divisor. The 
remaining figures are the quotient, and those cut off, the 
remainder. 

6. Paid 194 for 10 thousand bricks. What was the 
cost a thousand ? 

7. How many watches at 1100 each, can be bought for 
16500 ? 

8. Bought 1000 barrels of flour for $9750. What was 
the cost a barrel ? 

114. When the divisor has ciphers on the right. 

1. Divide 36254 by 800. 

oPBRATioir. Analysis. — ^Resolve 800 Into the 

8|00)362|54 factors 100 and 8. First divide by 

4 5.. 254 Bern ^^ ^^ cutting oft the two right- 

hand figures of the dividend ( 1 13f), 
Or 4 5 1^ Quotient an^ the result is a quotient of 362, 

' and a remainder of 54 

Next divide 862 by 8, and the result is a quotient of 45, and a 
second remainder of 2 hundreds, which prefixed to the first remain- 
der 54 units, gives a trtie remainder of 254. Hence the required 
quotient is 45}^^. 



In like maimer divide 

2. 10800 by 900. 

3. 47620 by 420. 

4 



4. 378000 by 1200. 

5. 270670 by 23000. 
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EuLE. — ^I. Cut off the ciphers from the right of the 
divisor, and as many figures from the right of the dividend. 

II. Divide the remaining part of the dividend hy the 
remaining part of the divisor. 

III. Prefix the remainder, if any, to the figures cut off, 
and the result will be the trus remainder. 



Divide 

6. 146200 by 1400. 

7. 720460 by 4000. 

8. 925500 by 2500. 



Divide 
9. 783180 by 1800. 

10. 1617200 by 75000. 

11. 6342034 by 64000. 



12. How many bales, each weighing 510 pounds, can 
be made of 76500 pounds of cotton ? 

13. How many horses at 1260 each, can be bought 
for $19500 ? 

KEVIEW. 

OBAZ EXAMrjLJES. 

115. 1. The sum of two numbers is 25, and one of 
the numbers is 9 : what is the other ? 

2. The difference of two numbers is 12, and the smaller 
is 10 : what is the larger ? 

3. The difference of two numbers is 9, and the larger 
is 30 : what is the smaller ? 

4. The product of two numbers is 108, and one of the 
numbers is 12 : what is the other ? 

5. The quotient of two numbers is 30 and the divisor 
12 : what is the diyidend ? 

6. The dividend is 120. and the quotient 12 : what is 
the divisor ? 
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7. The quotient is 12, the remainder 6, and the divisor 
10 : what is the dividend ? 

8. A boy bought 12 oranges for 42 cents, and sold 
them so as to gain 18 cents. For how much a piece did 
he sell them ? 

9. How many pounds of rice at 6 cents a pound, will 
cost as much as 8 pounds of meat at 9 cents a pound ? 

How many 

10. In each of 6 equal parts of (26 + 18—7x2) ? 

11. In each of 9 equal parts of (8x10—6 + 4) ? 



12. In each of 10 equal parts of (50—20+0 x 12) ? 

13. If 3 men can do a piece of work in 8 days, in how 
many days can 4 men do the same work ? 

Analysis. — If 3 men can do the work in 8 days, it wiU take one 
man 3 times 8 days, or 24 days ; and 4 men can do it in 1 fourth of 
24 days or 6 days. Hence 4 men can do the work in 6 days. 

14. If 6 men can build a wall in 12 days, how many 
men will be required to build it in 2 days ? In 4 days ? 

15. If 16 bushels of wheat make 4 barrels of flour, how 
many bushels will make 8 barrels ? 10 barrels ? 

16. If 5 men have provision enough for 12 days, how 
long would it serve 3 men ? 10 men ? 12 men ? 

17. A man earns 19 a week, and his son $5 ; how much 
will both earn in 3 weeks ? In 5 weeks ? 

18. How much more will the father earn in 12 weeks 
than the son ? 

19. If two persons start from the same point and travel 
in the same direction, one at the rate of 7 miles an hour, 
and the other 4 miles, how far apart will they be in. 6 
hours ? In 8 hours ? In 10 hours ? In 12 hours ? 
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20. If a man earn $5 while a boy earns $2, how many 
dollars will the man earn while the boy is earning $18 ? 

21. How far will a maa travel in 12 days at the rate of 
36 miles in 3 days ? 

22. John gave 40 cents for some peaches, at the rate 
of 5 for 10 cents. How many peaches did he buy ? 

23. What is the value of 5 tons of hay, at the rate of 
$48 for 4 tons ? 

24. A tailor bought 11 yards of one kind of cloth for 
$55, and 9 yards of another kind for 136. What was the 
difference in the price per yard ? 

25. Multiply 10 by 8, subtract 30, add 13, divide by 7, 
multiply by 6, and what is the result ? 

26. What cost 28 quarts of milk, at 40 cents for 5 
quarts ? 

27. Divide 60 by 12, multiply the quotient by 9, to the 
product add 25, from the sum subtract 40, and what 
will remain ? 

28. How many pairs of boots at $8 a pair, will pay for 
6 weeks board at 17 a week, and 122 borrowed money ? 

29. From 26 subtract 10, add 17, divide by 8, multiply 
by 20, subtract 14, divide by 6, multiply by 4, add 18, 
and what will be the sum ? 

Find the missing term in each of the following equations: 

30. 10 + 4-j-7+20= ? 

31. 8x9—12^-5= ? 

32. 40-8^4x 7= ? 

33. (25 + 10-^7) X 9= ? 

34. 72-^12+50—16= ? 

35. 48 + 12— 10-^ ?=5 

36. 108-+9-4X ? = 72 



37. 14 + 7-r-3x ? = 84 

38. (144-2-12-3) X 11= ? 

39. 24 + 20— 4=80h- ? 

40. 56^x8=70- ? 

41. 43 + 6-^7x0= ? 

42. 120-^-10x6= ? xl2 

43. 20x2-^8= ?-5-6 
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WMITTXHr EXAMPLES, 

116. 1. How many times is 246 contained in 3690 ? 

2. How many times can 246 be subtracted from 3690 ? 

3. How many times 246 will produce 3690 ? 

4. If the divisor be 1246 and the dividend 33642, what 
is the quotient ? 

5. The factors of a number are 84+23 and 427—259. 
What is the number ? 

6. The product of two numbers is 14304, and one of 
the numbers is 2400-^25. What is the other ? 

7. What number added to 1863 will amount to 3248 ? 

8. Divide the product of 96 and 48 by their difference. 

9. What is the difference between 106 x 127, and 
15341 -f. 29 ? 

10. What is the sum of 4527 — 1039, 250 x 86, and 
3025 + 76 ? 

11. The divisor is 16, and the quotient 12624. If the 
divisor be diminished 4 times, what will be the quotient ? 

12. Of what number is 306 the divisor and quotient ? 

13. What number besides 216 wiU divide 75168 without 
a remainder ? 

14. How many pounds of sugar worth 13 cents a 
pound, can be bought for 126 pounds of butter worth 
28 cents a pound ? 

15. If a mechanic receive 11250 a year for labor, and 
his expenses are 1765 a year, how much can he save in 
5 years? 

16. A farmer bought 36 acres of land at 128 an acre, 
and 27 acres at $35 an acre. What was the average price 
an acre ? 
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17. How long can 60 men subsist on an amount of 
food that will last 1 man 7620 days ? 

18. How many tons of hay at $16 a ton must be given 
for 24 cows worth $32 a head ? 

19. How many casks^ each holding 31 gallons, can 
be filled from 14 pipes of wine, each containing 124 
gallons ? 

20. Bought 160 acres of land for $7650, and sold it for 
$63 an acre. How much was the whole gain ? 

21. What number divided by 95 will give a quotient of 
75, and a remainder of 47 ? 

22. How long would it take a train of cars going at an 
average rate of 40 miles an hour, to travel around the 
earth at the equator, the distance being 24898 miles ? 

23. If 100 barrels of flour cost $600, what will 350 
barrels cost at the same rate ? 

What is the value of each of the following equations : 

24. (6300 -^ 15) - (372 — 3) = ? 

25. (12460 ^ 10) X (475 — 377) = ? 

26. (867 X 97) — (200 x 5 x 3) = ? 

27. (6070 — 1200) + (4680 h- 15) = ? 

28. A farmer sold 16 cords of wood at $3 a cord, and 
40 bushels of wheat at $2 a bushel. He received 15 yards 
of cloth at $4 a yard, and the remainder in money ; how 
much money did he receive ? 

29. The quotient of one number divided by another is 
56, the divisor is 375, and the remainder 124. What is 
the dividend ? 

30. A coal dealer bought 250 tons of coal, receiving 
2240 pounds for a ton ; he sold it at 2000 pounds for a 
ton. How many tons did he gain ? 



EEVIEW. 79 

31. An estate waa divided among 4 children ; the first 
received $5640, the second 17384, the third 12380 less 
than the second, and the fourth 11236 more than the 
first. What was the value of the estate ? 

32. A planter sold 40 hales of cotton at $68 a hale. 
With the proceeds he bought 8 horses at $180 each, and 
with the remainder bought cows at $32 a head. How 
many cows did he purchase ? 

33. Bought 228 barrels of flour for $1482, and sold the 
same for $2058. What was the gain on each barrel ? 

Find the value of each of the following equations : 



34. 384 + (4621— 872) + (3176-i-8)xl2=? 

35. 25x370— (62x8) + (335 + 206) X 45=? 

36. 16 X 3125— (127 x 0) + (972— 122) -^ 50= ? 



37.(125 X 30)^(25 x 5) x (324— 216) +264— (450^-5)=? 

117, The pupil should be required to illustrate the 
following problems by original examples : 

1. Given, several numbers, to find their sum. 

2. Given, the sum of several numbers and all of them 
but one, to find that one. 

3. Given, two numbers, to find their difference. 

4. Given, the minuend and subtrahend, to find the 
remainder. 

5. Given, the minuend and remainder, to find the 
subtrahend. 

6. Given, the subtrahend and remainder, to find the 
minuend. 

7. Given, two or more numbers, to find their product. 
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8. Qiyen^ the mnltiplicaud and mnltiplier^ to find the 
product. 

9. Giyen, the product and multiplicand^ to find the 
multipUer. 

10. Given, the product and multiplier, to find the 
multiplicand. 

11. Given, the divisor and dividend, to find the quotient. 

12. Given, the divisor and quotient, to find the dividend. 
^ 13. Given, the dividend and quotient, to find the divisor. 

14. Given, the divisor, quotient, and remainder, to find 
the dividend. 

15. Given, the dividend, quotient, and remainder, to 
find the divisor. 

QUESTIONS FOB REVIEW. 

118. Define IHyision. Dividend. Divisor. Qnotient. Re- 
nudnder. Sign of division. Its meaning and nse ? In what other 
way is divimon indicated ? Show that division is a short method 
of performing sobtraction. Of what is division the reveiae?. In 
division^ what corresponds to the f actois of the product in mnlti- 
plication ? What to the product ? 

2. What is the object of division ? First? ninstrate. Second? 
Illustrate. YHiat are the equal parts into which a unit m&j be 
divided, sometimes called ? How do the names of these parts vary ? 
Illustrate. How are they expressed ? Illustrate. 

3. Prindples of divisdon 1, 2, 3. How do long and short division 
differ? When is short division generally used? Rule for short 
divifdon. Proof. Rule for long division. Proof. Name the steps 
in performing long divisdon. 

4 How divide by 10, 100, 1000, etc. ? Why ? Rule. When 
there are ciphers at the right of the divisor ? Rule. 
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119. 1. What two numbers other than itself and 1, 
multiplied together will produce 6 ? 8 ? 10 ? 12 ? 

2. What two numbers multiplied together will pro- 
duce 24? 16? 20? 25? 36? 

3. What numbers other than itseK and 1, will exactly 
divide 18? 20? 30? 32? 

4. What numbers will exactly divide 36 ? 28 ? 40 ? 
45? 56? 60? 75? 

5. What three numbers multiplied together will pro- 
duce 24? 27? 36? 50? 

6. What are the two smallest numbers other than 1 
that wiU exactly divide 15 ? 18? 21? 30? 55? 

7. Which is the largest number other than itself that 
will exactly divide 27 ? 42? 35? 48? 

8. Name the numbers between 1 and 20 that are the 
product of two or more numbers greater than 1. 

9. Name some numbers that cannot be produced by 
multiplication except by multiplying the given number 
and 1 together. 

10. Name some numbers that can be produced by mul- 
tiplying together other numbers than the given number 
and 1. 

11. Of what number are 3 and 4 the factors ? 2, 3 and 
5 ? 3, 2 and 7 ? 2, 4 and 5 ? 2, 2, 3 and 3 ? 

12. Of what number are 3, 3, 2 and 5 the factors ? 
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DEFIiriTIOirS. 

130, An Integer, or Integral Number, is a 

number representing whole units ; thus, 6, 7, 12 horses, 
16 pounds, axe integral numbers. 
Integers are either efoen or odd, prime or composite. 

131. An JSven Nuwiber is one that is exactly 
divisible by 2. 

All numbers terminating with 0, 2, 4, 6, or 8 are e/oen, 

133, An Odd Number is one that is not exactly 
divisible by 2. 

An numbers terminating with 1, 3, 5, 7, or 9 are odd, 

133. A Prime Number is one that has no in- 
tegral factors except unity and itself ; thus, 2, 3, 6, 11, 
17, etc., are prime numbers. 

134. A Composite Number is one that has 
other integral factors besides unity and itseK ; thus, 15 
and 24 are composite numbers, since 15 = 5 x 3, and 
24 = 8 X 3, or 6 X 4, etc. 

136. OOhe Factors of a number are the numbers 
which multiplied together will produce that number (87); 
thus, 4 and 5 are factors of 20 ; 3, 4 and 7 of 84. 

136. Factoring is the process of separating a num- 
ber into its factors. 

137. An Fxa^t Divisor of a number is one that 
will divide that number without a remainder ; thus, 6 is 
an exact divisor of 48 ; and 9 of 72. 

1. The exact dmsors of a number are also the factors of that 
number. 
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2. An exact divisor of a number is sometimes called the meaawre 
of that number. 

3. When a number is a factor, or divisor of each of two or more 
numbers, it is called a common factor, divisor, or measure of those 
numbers. 

138. Numbers are prime to each other when 
they have no common integral factors or divisors ; thus, 
9 and 16, 12 and 25, are prime to each other. 

129. A Prime Factor is one that is a prime 
number (123). 

The prime fa/stors of a number are also the prime divisors of it. 

PACTOEING. 

130. 1. Name all the even numbers from to 30. 

2. Name all the odd numbers from to 30. 

3. Name all the prime numbers from to 30. 

4. Name all the prime ifactors of 30. 

5. Name all the composite factors of 30. 

6. What are the prime numbers between 20 and 40 ? 

7. What are the prime faxjtors of 21 ? Of 27 ? Of 33 ? 

8. Name the composite numbers between 10 and 36. 

9. What are the composite factors of 36 ? 48 ? 60 ? 

10. What prime factor is common to 20 and 30 ? 

11. Name the only prime even number. 

12. Name the composite numbers consisting of 1 figure. 

13. Name some odd numbers that are prime. 

14 Of what number are 3, 3 and 11 prime factors ? 

15. Of what number are 2, 2, 5 and 7 prime factors ? 

16. What factors are common to 16 and 24 ? To their 
sum f To their difference f 

17. What prime factor is common to 15 and 3 times 15 ? 
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18. What two composite factors are common to 16 and 
3 times 16 ? 

19. What factors are common to the sum and differ- 
ence of 18 and 30 ? 

20. Name 5 odd numbers of which 3 is a common 
factor? 

21. Name five even numbers of which 5 is a common 
factor 

131. Pbinciples. — 1. Every prime factor of a num- 
ler is an exact divisor of that number. 

2. A factor of a number is a factor also of any product 
of that number. 

3. A factor common to two or more numbers is a factor 
also of their sum and of their difference 

4. Bvery Composite number is equal to the product of its 
prime factors. 

WMITTEN MXJEBCISMS. 

132. To resolve a composite number into its 
prime factors. 



OFEBATION. 

252 



126 



1. What are the prime factors of 252 ? 

Analysis. — Since the given num- 
ber is even, divide hj the least prime 
factor 2, and the quotient, also by 2. 

Next divide by the prime number 
3 and 3 successively, obtaining -7 for 
the last quotient, which being prime 
the division can be carried no further. 
Hence the divisors 2, 2, 3, 3, and the 
last quotient 7 are all the prime fac- 
tors of 252. 



2 
2 
3 
3 



63 



21 



PROOF. 

7x3x3x2x2=252 
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2. What are the prime fa<5tors of 126 ? Of 225 ? Of 154 ? 

BuLE. — Divide the given number ly any one of its 
prime factors^ and the resulting quotient iy another y and 
80 continue to divide until the quotient is a prime num- 
ber. The several divisors and the last quotient will be the 
prime factors. 

Pboof. — The product of all the prims factors will be the 
given number. (Prin. 4.) 

What are the prime factors 



3. Of 84. 

4. Of 200. 

5. Of 392. 

6. Of 440. 



7. Of 625. 

8. Of 504. 

9. Of 704. 
10. Of 539. 



11. Of 945. 

12. Of 1155. 

13. Of 1728. 

14. Of 2205. 
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133. 1. What numbers are exact diyisors of 21 ? 36 ? 

2. What number is an exact divisor both of 27 and 63 ? 

3. What are the prime divisors of 25 ? 35? 49? 

4. What are the composite divisors of 72 ? 80? 108? 

5. What prime divisor is common to 28, 42 and 56 ? 

6. What is a common measure of 22, 33 and 55 ? 

7. What common divisors have 40 and 60 ? 

8. What is the greatest divisor common to 15 and 45 ? 
To 26 and 39 ? To 18, 36 and 72 ? 

9. Name four odd numbers of which 7 is a common 
divisor. Pour even numbers. 

10. Name three numbers of which 6 and 9 are com- 
mon divisors. 
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11. Name four even numbers of which 9 is a common 
measure. Four odd numbers. 

12. What divisor is common to 14 and 3 times 14 ? 

13. What numbers will exactly measure 20 and 4 
times 20 ? 25 and 3 times 25 ? 

14. What two numbers will exactly pleasure 10 and 
20 ? Their sum f Their difference f Their product f 

15. What is the greatest common divisor of 30, 45, 
and 60 ? Of 18, 36, 45 and 72 ? 

134. Principles. — 1. The only exact divisors of a 
number are its prime factors, or the product of two or 
more of the^n. 

2. An exact divisor divides any number of times its 
dividend. 

3. A common divisor of two numbers will divide their 
sum, and also their difference, 

4. The greatest common divisor of two or more numbers 
is the product of all their common prime factors. 

DEFINITIONS. 

135. A Divisor f or Measure, of a number is a 
number that will exactly divide it. 

136. A Common Divisor of two or more num- 
bers is a number that will exactly divide each of them. 

137. The Greatest Common Divisor of two 

or more numbers is the greatest number that will exactly 
divide each of them. 

Numbers prime to each other have no common divisor (128). 
A common divisor is sometimes called a Common Measure; and 
the greatest common divisor, the Greatest Common Measure. 
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WBITTEN EX:EBCISM8. 

138. When the numbers can be readily flEtctored. 

1. What is the greatest common divisor of 28, 42 
and 70? 



1st OPERATION. 

28 = 7 X 2 X 2 
42 = 7 X 2 X 3 
70 = 7 X 2 X 5 

Hence 7x2=14. 



2d operation. 



Analtsis. — By factoring the 
given numbers, it is found that 
the prime factors common to aU 
of them, are 7 and 2. Hence 
7 X 2=14, is the greatest conmion 
divisor of 28, 43 and 70. (Prin.4.) 

Analysis. — Since the given 

^ numbers are exactly divisible by 

2, and the resulting quotients by 

7, they are also divisible by 

7 X 2 or 14. (Prin. 1.) 

If there were other factors of 

the greatest common divisor, then the quotients 2, 3 and 5 would 

be exactly divisible by them. 

Find the greatest common divisor 



2 

7 



28 


42 


70 


14 


21 


35 


2 


3 


5 



2. Of 72 and 120. 

3. Of 36, 72 and 126. 



4. Of 21, 42 and 77. 

5. Of 26, 52 and 91. 



BuLE. — Separate the numbers into their prime factors, 
and find the product of all that are common. Or, 

I. Write the numbers in a line, tvith a vertical line at 
the left, and divide by any prims factor common to all 
the numbers. 

II. Divide the quotients in like manner, and so continue 
the division till a set of quotients is obtained that are 
prime to each other. The product of all the divisors will 
be the greatest common divisor. (Pein. 4.) 
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Find the greatest common divisor 



6. Of 96 and 288. 

7. Of 264 and 418. 

8. Of 56, 72 and 92. 

9. Of 45, 27 and 54. 



10. Of 36, 48 and 216. 

11. Of 105, 21 6 and 405. 

12. Of 32, 40, 64 and 108. 

13. Of 64, 72, 88 and 96. 



14. James had 30 cents, George 36, and Willie 42 ; and 
they bought oranges at such a price as to allow each 
to expend all his money. What was the price of the 
oranges ? 

15. How long must the boards be to make an exact 
number of lengths of fence that shall enclose a lot 42 
feet wide and J12 feet long ? 



139* When the numbers cannot be readily fac- 
tored. 

1. Find the greatest common divisor of 84 and 203. 



OPERATION. 



84 
70 



14 
14 







2 
2 
2 
2 



203 
168 



35 
28 



Analysis. — Draw two vertical lines, 
and place the larger number on the 
right, and the smaUer on the left, one 
line lower down. Divide the larger 
number 203, by the smaller, 84, and 
write the quotient 2 between the ver- 
tical lines, the product 168, under the 
greater number, and the remainder 35, 
below. 
Next divide 84 by this remainder 35, writing the quotient 2 be- 
tween the verticals, the product 70 on the left, and the remainder 
14 below. Again divide the last divisor 35 by 14, and write the 
quotient, product and remainder in the same order as before. 
Finally, dividing the last divisor 14 by the remainder 7, there is no 
remainder. Hence 7, the lafit divisor, is the greatest common 
divisor of 303 and 84. 
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Find the greatest common diyisor 



2. Of 154 and 210. 

3. Of 316 and 664. 



4. Of 126 aod 189. 

5. Of 225 and 270. 



BuLE. — ^I. Draw two vertical lines and write the two 
numbers, one on each side, the greater number one line 
above the less. 

II. Divide the greater number by the less, writing the 
quotient between the verticals, the product under the divi- 
dend, and the remainder below. 

III. Divide the less nuniber by the remainder, the last 
divisor by the last remainder, and so on, till nothing 
remains. The last divisor will be the greatest common 
divisor sought. 

IV. If more than two numbers are given, first find the 
greatest common divisor of the least two, a^id then of this 
divisor and a third number, and so on until all the num- 
bers have been used ; the last divisor will be the greatest 
common divisor of all the numbers. 

If the last divisor is 1, the numbers are prime to each otheTy and 
have no common divisor greater tlian 1. 

Find the greatest common divisor 



6. Of 432 aad 648. 

7. Of 135 and 315. 

8. Of 182 and 364. 

9. Of 756 aad 1675. 



10. Of 1008 and 1036. 

11. Of 216, 360 and 432. 

12. Of 84, 126 and 462. 

13. Of 141, 799 and 940. 



14. A farmer wishes to put 336 bushels of com, and 
812 bushels of wheat into the least number of bins possi- 
ble that shall contain the same number of bushels with- 
out mixing the two kinds of grain. What number of 
bushels must each bin hold ? 
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MULTIPLES. 

140. 1. What numbers between 3 and 15 are exactly 
diyisible by 3 ? By 4? 

2. What numbers between 5 and 30 are exactly divisi- 
ble by 4? By 5? By 6? By 8? 

3. Name some numbers that are products of which 5 is 
a factor. Of which 6 is a factor. 

4. What prime factors have 6 and 3 times 6 ? 8 and 

2 times 8 ? 9 and 4 times 9 ? 

5. Name some numbers that are exactly divisible by 

3 and 5. 4 and 6. 3 and 7. 

6. Name two numbers divisible by 8 that are also 
divisible by 10. 

7. Name three numbers that are divisible by both 

3 and 5? 

C. By what three prime factors can 30 be divided ? 

9. Name three numbers that are an exact number of 
times 7 ? 

10. Name two numbers that are an exact number of 
times 4 or 8 ? 

11. Name some numbers of which 3 and 5 are factors. 

12. What numbers from 6 to 30 have 7 as a factor ? 

13. What numbers from 4 to 36 have both 2 and 3 
as factors ? 

14. What is the least number of which 3, 4 and 5 are 
factors ? 

15. What is the least number exactly divisible by 3, 

4 and 5? 

17. What is the least number exactly divisible by 3, 
4 and 8? 
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DEFINITIONS. 

141, A Mtiltiple is a number exactly divisible by 
a given number ; or, it is any product of which a given 
number is a factor ; thus, 10, 15, 20, 25, 30, etc., are 
multiples of 5. 

143. A Common Multiple is a number exactly 
divisible by two or more given numbers ; thus, 18 is a 
common multiple of 2, 3, 6 and 9. 

143. The Least Common Multiple is the least 
number exactly divisible by two or more given numbers ; 
thus, 24 is the least common multiple of 3, 4, 6 and 8, 
since no number less than 24 will contain each of them. 

144. Pbinciples. — 1. A multiple of a number must 
contain all the prime factors of that number. 

2. The least common multiple of two or more numbers 
is the least number that will contain all the prims factors 
of each of those numbers. 

WBITTEN EXEMCI8M8. 

145. To find the least common multiple. 

FIRST METHOD. 

1. Find the least common multiple of 12, 18 and 42. 

OPERATION. Analysis. — The least com- 

12 = 2x3x2 nioJi mnltiple cannot be less 

2g__.2x3x3 *^*"^ *^® largest number 43, 

j^rt av^v'y since it mnst contain 43, 

hence it must contain all the 
2x3x7x3x2 = 25 2. prime factors of 42, viz.: 2, 3 

and 7. (Prin. 1.) 



92 PROPERTIES OF KUMBERS. 

Bnt the least common multiple of 42 must also contain all the 
prime factors of each of the other numbers, and since the prime 
factors 2 and 3 are common also to 18 and 12, omit them and annex 
the remaining factors 3 and 2 to those of 42, and the series 2, 3, 7, 
3 and 2 are all the prime factors of the given numbers, and 
2x3x7x3x 2=252, is their least common multiple. (Pbin. 2.) 

2. Find the least common multiple of 9, 12 and 36. 

3. What is the least common multiple of 4, 16 and 32 ? 

EuLE. — I. Separate the given numbers into their prime 
factors. 

II. The product of all the prime factors of the largest 
number y and such prime factors of the other numbers as 
are not found in the largest number mill be the least com- 
mon multiple. 

Find the least common multiple 



4. Of 14, 16 and 18. 

5. Of 27, 36 and 44. 

6. Of 16, 48 and 108. 



7. Of 14, 42 and 63. 

8. Of 12, 16, 18 and 20. 

9. Of 10, 45, 75 and 90. 



SECOND METHOD. 

146* 1. Find the least common multiple of 9, 12 

and 27. 

OPERATION. Analysis. — Write the numbers in 

3 9 12 2 7 ft horizontal line, with a vertical line 

at the left. 



9 


13 


27 


3 


4 


9 




4 


3 



3 _ 

Since 3 is a prime factor of one or 

more of the given numbers, it must 
also be a factor of the least common 
multiple of these numbers. (Pbin. 2.) Hence divide by 3 and 
write the quotients in a line underneath. For a like reason, divide 
again by 3, and write the quotient and undivided number 4 in a 
line below, as before, omitting to write any quotient when it is 1. 
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Since there is no factor common to 4 and 8, they are prime to 
each other, and hence the divisors 3 and 3, with the numbers 4 
and 3 in the last line are all the prime factors contained in the 
given numbers, and their product 108 is the least common multiple 
sought. (Prin. 2.) 

If in any example any of the smaller numbers are exactly con- 
tained in the larger, the smaller may be omitted in finding the 
least common multiple. Inasmuch as a number that will contain 
a given number will contain any factor of that number. 

Thus, if required to find the least common multiple of 6, 12, 36, 
84 and 108, omit all the numbers except 84 and 108, since the 
others are factors of these, and the least common multiple of 84 
and 108 will be the least common multiple of all the numbers. 

2. Find the least common multiple of 8, 20 and 25. 

3. Find the least common multiple of 9, 18 and 42. 

4. Find the least common multiple of 8, 12, 36 and 72. 

EuLB. — I. Write the given numbers in a horizontal line, 
omitting such of the smMer as are factors of the larger. 

II. Divide by any prime factor that will exactly divide 
two or more of the given numbers, and write the quotients 
and undivided numbers, if any, in a line beneath, 

III. In like manner divide the quotients and undivided 
numbers until they are prime to each other. The product 
of the divisors and the numbers remaining as quotients 
and undivided numbers will be the least common multiple. 

Find the least common multiple 



5. Of 72 and 48. 

6. Of 52 and 78. 

7. Of 144 and 180. 

8. Of 324 and 360. 

9. Of 225 and 375. 



10. Of 12, 15 and 42. 

11. Of 21, 35 and 56. 

12. Of 16, 40 and 96. 

13. Of 84, 100 and 224. 

14. Of 16, 20, 48 and 72. 
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15. What is the least common multiple of 4, 16, 20, 
48 and 72 ? 

16. What is the least common multiple of 8, 12, 18, 
24, 27 and 36 ? 

17. What is the least number of marbles that can be 
divided equally among 12, 18, and 24 boys ? 

18. What is the least number of dollars that will pur- 
chase an exact number of cows at $30 each, mules at 155, 
or horses at 1105 each ? 

19. What is the smallest sum of money for which I 
can purchase an exact number of books at 13, or 14, or 
15, or 16 each ? 

20. What is the least number of acres in a farm that 
can be exactly diyided into lots of 10 acres, 14 acres, 
16 acres and 20 acres each ? 

CANCELLATION. 

147. 1. DiTide 48 by 12. 24 by 6. 

2. Divide 1 third of 48 by 1 third of 12. 

3. Divide 1 fourth of 48 by 1 fourth of 12. 

4. Divide 1 third of 24 by 1 third of 6. 

5. What factors are common to 48 and 12 ? 

6. What factors are common to 24 and 6 ? 

m 

7. Eejecting the factors common to 48 and 12, what 
factors of each will remain ? 

8. What is the quotient of 16 x 3 divided by 4 x 3 ? 

9. What is the quotient of 12 x 4 divided by 3 x 4 ? 

10. What is the quotient of 2 x 5 x 3 divided by 2 x 5 ? 

11. What is the quotient of 8x3x5 divided by 
2x3x5? 



CAKCELLATIOK. 95 

148. Peinciples. — 1. Refecting a factor from any 
number divides the number by that factor. 

2. Rejecting an equal factor from both dividend and 
divisor does not change the quotient. 

149. Cancellation is the process of abbreviating 
operations in division by rejecting equal factors from 
both dividend and divisor. 

WBITTUN 1EXMMCI8JB8. 

1. What is the quotient of 9 times 14 divided by 
6 times 7 ? 

OFEBATiON. Ajtalysis. — Write the 

9xl4__3x>XjSx^__3__^ numbers as in division, 

g X 7~ % X tx t T *^® dividend above and 

the divisor below the line. 
Besolve the nnmbeTS into their factors, the dividend being com- 
posed of 3x3x2x7, and the divisor of 2 x 3 x 7. Cancelling 
equal factors from both dividend and divisor, which is the same as 
dividing by those factors, there is left the factor 3 in the dividend. 
Hence the quotient is 3. 

2. Divide 12x8x6 by 8x4x3. 

OFEBATIOK. AiTALYSis. — In thls example 

3 2 firat strike out the factor 8, com- 

^ix^X0__3x2__ mon to the dividend and divisor. 

0x4x3 i Next cancel the factor 4 from 4 

and 12, leaving the factor 3 in 
the dividend. In like manner cancel the factor 3 from 3 and 6, 
leaving the factor 2 in the dividend. Hence the quotient is 3 x 2=6. 
B7 many it is thought more convenient to write the factors of the 
dividend on the right of a vertical line, and the factors of the divi- 
sor on the left. 



1 
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3. Divide the product of 26, 18, 4, and 3 by the pro- 
duct of 7, 6, 6 and 3. 



7 



OPERATION. 
5 3 

7x0x0x3 "" 7 - 7 --»t- ^^^ $ 

7 



5 



.4 



60 



84 



In like manner, 

4. Divide 4 x 6 x 56 by 8 x 5 x 7. 

5. Divide 5 x 7 x 13 by 6 x 7. 

6. Divide 7 x 9 x 15 by 9 x 5. 

EuLE. — I. Write the numbers comprising the dividend 
above a horizontal line and the numbers composing the 
divisor below it. 

II. Cancel all the factors common to both dividend and 
divisor. 

III. Divide the product of the remaining factors of the 
dividend by the product of the remaining factors of the 
divisor y and the result will be the quotient 

1. When a factor is canceled, 1 is supposed to take its place. 

2. One factor in the divisor mU cancel only (me equal factor in 
the dividend 

3. If all the factors or numbers of the divisor be cancelled, the 
product of the remaining factors of the dividend will be the quotient 

7. Divide 8x7x81 by 27x28. 

8. Divide 36x10x7 by 14x6x9. 

9. Divide 21x8x40 by 4x7x20. 

10. Divide 9x8x64 by 27x4x30. 

11. Divide 44 x 6 x 120 by 11 x 8 x 60. 

12. Divide 56x7x12 by 14x8x6. 
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13. Divide 33 x 35 x 28 by 11 x 15 x 14. 

14. Divide 21 x 11 x 26 by 14 x 13. 

15. What is the quotient of 21 x 8 x 60 x 8 x 6 divided 
by7xl2x3x8x3? 

16. Multiply 8 times 32 by 6 times 27 and divide the 
product by 9 times 96. 

17. The product of the numbers 26, 11, and 21, is 
to be divided by the product of the numbers l4 and 13 : 
what is the quotient ? 

18. Divide the product of 200 multiplied by 60, by the 
product of 50 multiplied by 48. 

19. How many times is the product of the numbers 
84, 15, 7 and 6 contained in the product of the numbers 
48, 72, 28 and 5 ? 

20. How jmany barrels of flour at 19 a barrel must be 
given for 27 yards of cloth at 14 a yard ? 

21. How many bushels of apples at 76 cents a bushel 
will pay for 85 pounds of coffee at 30 cents a pound ? 

22. A farmer exchanged 45 bushels of potatoes worth 
40 cents a bushel for 18 pounds of tea. What was the 
tea worth a pound ? 

23. From 5 pieces of cloth, each piece containing 24 
yards worth 13 a yard, how many suits can be made 
worth 118 a suit ? 

24. When hay is worth $18 a ton, how many tons must 
be given for 12 barrels of flour at $7 a barrel ? 

25. If 6 acres of land cost $180, what will 160 acres cost? 

26. Gave 3 boxes of tea, each containing 40 pounds, 
for 8 tubs of butter, each containing 56 pounds, worth 
15 cents a pound. How much was the tea worth a 
pound ? 
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27. How many men will be required to do a piece ol 
work in 12 days that 7 men can do in 84 days ? 

28. A farmer sold 6 loads of apples, each load contain- 
ing 14 barrels, and each barrel 3 bushels, at 50 cents a 
bushel. He received in payment 9 barrels of sugar, each 
weighing 210 pounds. What was the sugar worth a 
pound? 

29. How many gallons of molasses, worth 45 cents a 
gallon, must be given for 120 pounds of cheese, at 9 cents 
a pound ? 

30. How many bales of cloth, each containing 40 pieces, 
and each piece containing 36 yards, worth $3 a yard, must 
be given for 120 government bonds worth 1108 each ? 

31. How many barrels of potatoes, each containing 

3 bushels, worth 30 cents a bushel, will pay. for 12 boxes 

of soapi each containing 51 pounds, worth 10 cents a 

pound ? 

QUESTIONS FOR REVIEW. 

150. 1. Define an Integer. An Even Number. An Odd Num- 
ber. A Prime Number. A Composite Number. Factors. Fac- 
toring. An Exact Divisor. What are the exact divisors of a 
number ? Prime Factors. What are the prime factors of a num- 
ber ? When are numbers prime to each other ? 

2. Principles 1,2,3,4. Rule for finding prime factors. Proof. 

3. Define a Divisor. A Common Divisor. Greatest Common 
Divisor. What is the greatest common divisor sometimes called ? 
Principles 1, 2, 3, 4. Rule. 

4. Define a Multiple. Common Multiple. Least Common Mul- 
tiple. Principles 1, 2. Rule for least common multiple by first 
method. By second method. 

5. Define Cancellation. Principles 1, 2. Rule. When a factor 
is cancelled what is supposed to take its place ? If all the factors 
of the divisor are cancelled, what will the quotient be ? 
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151. 1. If a unit, as a peach, be divided into 2 equal 

parte, what is the name of each part ? One-half. 

%. If an apple be divided into 3 equal parts, what is 
the name of each part ? One-third. 

3. If an orange be divided into 5 equal parts, what is 
1 of its parte called ? S of its parts ? 3 of its parts ? 
4 of its parts ? 

4. How many halves in a nnit ? How many thirds ? 
Fourths f Fifths f Sixths? Sevenths? Eighths f Ninths? 

5. If a melon be ent into 4 equal pieces, what part of 
the whole melon is 1 piece ? Are 2 pieces ? 3 pieces ? 

6. What is 1 of 2 equal parts of a nnit called ? 2 of 
3 equal parts ? 3 of 4 equal parts ? 

7. What is meant by 1 fourth of anything ? 3 fonrths ? 
3 fourths ? ■ 2 thirds ? 3 fifthe ? 



100 FRACTIONS. 

8. What are 2 oi 5 equal parts of a unit called? 
3 of 7 equal parts ? 5 of 12 equal parts ? 

9. What part of a whole melon are 3 of the 6 equal 
parts of it ? 4 of the 5 equal parts ? 

10. Which are the smaller, halyes or thirds ? Halves 
or fourths ? Thirds or fourths ? Fifths or thirds ? 

11. Which are greater, fourths or thirds ? Sixths or 
eighths ? Sevenths or fifths ? Ninths or twelfths ? 

163. Peinciples. — 1. The less the number of equal 
parts into which a unit is divided, the greater is the 
p VALUE of each part. 

2. The GREATER the number of equal parts into 
which a unit is divided, the less is the value of each 
part. 

DEFINITIONS. 

153. A Fraction is one or more of the equal parts 
of a unit ; thus; 1 half, 2 thirdSyZ fifths, are fractions. 

154. A Fractional Unit is one of the equal parts 
into which any integer is divided ; thus, 1 third, 1 
fourth, etc., are fractional units of thirds, fourths, etc. 

155. .Fractions are divided into two classes, viz.: 
Cominon Fractions and Decimal Inactions, and are dis- 
tinguished by theiv forms. 

156. A Common Fraction is expressed in fig- 
ures by two integers, one placed over the other with a 
line between them, thus : 



One-half is written -J- 
One-thurd " | 



Two-thirds is written f 
Three-fourths " J 
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Five-sixths is written ^ 
Three-eighths " | 
Seven-eighths " | 
Five-ninths " |- 



Nine-fourteenths is written -^ 

Eleven-twentieths " i^ 

Twelve twenty-thirds ^^ ^-| 

Ten thirty-fifths " H 

157. The Denominator of a fraction is the num- 
ber written below the line. 



It shows into how many equal parts the unit is divided, and also 
indicates the name of these parts ; thus, in the fraction f , 6 is the 
denominator and shows that the unit is divided into six equal 
parts, and named sixths. 

158. The Numerator of a fraction is the number 
written above the line. 

It shows the number of equal parts taken to form the fraction ; 
thus, in ^, 5 is the numerator ^ and shows that 5 of the 6 equal 
parts are taken, or expressed by the fraction. 

159. The Terms of a fraction are its numerator 
and denominator ; thus, 6 and 7 are the terms of the 
fraction ^. 



Express by figures, 

1. Four-fifths. Ans. f. 

2. Five-sevenths. 

3. Seven-tenths. 

4. Nine-fourteenths. 
6. Twelve-twentieths. 

Write and read : 

^^' ■» 5 TT 5 "IT 5 T^* 

Which is greater, and why, 
iori? |orf? 

i or i ? f or I ? 



6. Fifteen-seventeenths. 

7. Fourteen-twenty-fourths. 

8. Twenty-thirty-sixths. 

9. Sixteen-fortieths. 
10. Forty-seventy-fifths. 



1*. ^; ^•, m; m- 



fori? 



i or 1 ? 
1 or f? 
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160. Common Fractions are classified as Proper 
and Improper, 

161. A Proper Fraction is one whose numerator 
is less than its denominator, and its value is less than 1 ; 
thus, -J, 1^, -^ are proper fractions. 

163. An Improper Fraction is one whose nu- 
merator equals or exceeds its denominator, and its value 
is 1, or more than 1 '; thus, f , ^, ^ are improper fractions, 

163. A Mixed Number is an integer and a frac- 
tion united ; thus, 3|^, 5f, are equivalent to 3+^, 5+f. 

164. Fractions may be considered as indicating divi- 
sion, the numerator corresponding to the dividend, and 
the denominator to the divisor (99). Hence 

165. The Value of a fraction is the quotient of its 
numerator divided by its denominator ; thus -1=3. 

Analyze the fraction \. 

Analysis. — | is a common fraction ; 6 is the denominator, and 
shows that the unit is divided into 6 eqnal parts ; J is the fractional 
unit, since it is 1 of the 6 eqnal parts into which the unit is di- 
vided ; 5 is the numerator^ and shows that 5 of these eqnal parts 
are taken ; 5 and 6 are the terms of the fraction ; it is a proper 
fraction, since the numerator is less than the denominator ; its 
wlue is less than 1 ; and it is reaA jvoesixths. 

In like manner, analyze 



1. i- 


3. f 


5. \. 


7. V-. 


9. «. 


2. f 


4. f 


6. ^. 


8. i'j. 


10. H- 



166, Since a fraction may indicate division, all changes 
in the terms of a fraction will affect the value of that 
fraction according to the laws of division, as shown in 
the following illustrations : 
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1. Multiply the nnmerator of the fraction | by 2, and the resnlt 
is i. The value of each of the fractional units remain the same, 
while their nvmber is made 2 times as great. So J '^ 3 -— |.^ 

2. Divide the numerator of the fraction i by 2, and the result 
is i. The value of each of the fractional units remains the same, 
while their number is diminished i. So ^^ 2 ^ |.. 

3. Multiply the denominator of the fraction f by 2, and the 
result is -^. The valus of each of the fractional units is dimin- 
ished i, whUe their number remains the same. So |. ^ ^ ^ |.. 

4. Diylde the denominator of the fraction f by 2, and the result 
is i. The vaius of each of the fractional units is made 2 times as 
great, while their number remains the same. So JL_^ z=i, 

5. Multiply both terms of the fraction } by 2, and the result 
is -i^Q. The vaiue of each of the fractional units is diminished 
i, but their number is made 2 times as great. So ^ ^ | r= ■^. 

6. Diylde both terms of the fraction $ by 2, and the result is }. 
The vcthie of each of the fractional units is made 2 times as great, 
but their number is diminished i. So ^ J J = A 

167. From the preceding illustrations are deduced 
the following 

GENERAL PRINCIPLES OP FRACTIONS. 

I. A fraction is multiplied, 

1. By multiplying the mimerator ;' Or, 

2. By dividing the denominator. (166, 1, 4.) 
II. A fraction is divided, 

1. By dividing tJie numerator ; Or, 

2. By multiplying the denominator. (166, 2, 3.) 
III. The value of a fraction is not changed, 

1. By multiplying both terms : \ ^ .^ 

(\ i^y ^A^ ^^^^ number. 

2. By dividing both terms ) ^ > ^ v 
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168. These three principles may be embraced in one 

GENERAL LAW. 

A change in the numerator produces a like change 
in the value of the fraction ; hut a change in the denomi- 
nator produces an opposite change in the value of the 
fraction. 

EEDUCTION. 

169. Keduetian of Fractions is the process of 
changmg their /orm without changing their value. 

Case I. 

170. To reduce fractions to higher terms. 

1. If a melon be cut into 2 equal pieces, what part of 
the melon is each piece ? 

2. If each of these 2 pieces be cut into 2 equal pieces, 
what part of the whole melon is each piece ? 

3. One-half 18 equal to how majij fourths 9 

AsALtsiB. — Since 1 is equal to 4 fonrths, 1 lialf is equal to 
i of 4 fourths, or 2 fourths. 

4. If 1 half of a melon be cut into 3 equal pieces, what 
part of the melon is 1 piece ? If into 4 equal pieces ? 

5. If 1 third of a cake be divided equally among 3 boys, 
what part of the whole cake will each boy have ? 

6. 1 third is equal to how many sixths ? Ninths ? 

7. Name some equivalent fractions in which halves can 
be expressed. Thirds. Fourths. Fifths. 

8. The number of sixths in a unit are how many times 
the number of halves 9 Of thirds 9 
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9. The number of twelftJis in a unit are how many 
times the number of thirds 9 Of fourths f Of sixths 9 

10. Multiply both terms of f by 2 and give the result ; 
by 3; by 4; by 6. 

11. Name two equivalent fractions for J ; f ; ^. 

12. How many ninths are ^ ? f ? f ? 

171. A fraction is reduced to Higher Terms, when the 
numerator and denominator are expressed in larger num- 
bers of the same comparative value. 

173. PfiiKOiPLE. — Multiplying both terms of a frac- 
tion by the same number does not change the value of 
the fraction (167, III, 1). 

WRITTEN BXERCI8BS. 

1. Eeduce | to sixteenths. 

OPERATION. Analysis. — Since the given denominator 

16^3 = 2 8is contained in the required denominator 

g X g 10 2 times, multiply both terms of the fraction 

t X 8 — tt ^y 3 (Pbin.) Hence i = ij. 

2. Change |- to a fraction whose denominator is 30. 

3. Change ^ to a fraction having 45 for its denominator. 

4. Eeduce f to a fraction having 40 for its denominator. 

EuLE. — Divide the required denominator by the denomi- 
nator of the given fraction, and multiply the terms of the 
fraction by the quotient. 



Eeduce 

5. f to thirty-fifths. 

6. 4 *o sixty-thirds. 

7. T^ to eighty-fourths. 



Change 

8. \^ to seventy-fifths. 

9. W to lOSths. 
10. ii to 256ths. 
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Case II. 
173* To reduce fractions to lower terms. 

1. How many half melons in 2 fourths of a melon ? 

2. How maxLj fifths are there in 8 tenths ? 

AiTALYSis. — Since 1 fifth is equal to 2 tenths, 8 tenths are equal 
to as many fifths as 2 tenths are contained times in 8 tenths, which 
is 4 times. Hence there are 4 fifths in 8 tenths. 

3. How Taanj fourths are equal to -3^ ? -ff ? |^ ? 

4. Eeduce -^ to fifths ; -H- to eighths. 

6. What are the factors common to the terms of -J^ ? 1^ ? 

6. Change^ to a fraction having lower terms; ^; ^. 

7. Change ^ to a fraction having a denominator ^ 
as great ; i as great ; -J- as great. 

8. In what lower terms can |^ be expressed ? 

9. Express -j^ in its lowest terms ; ^ ; f| ; fj. 

A fraction is reduced to its Lowest Terms, when its 
numerator and denominator sjre prime to each other. 

174. Principle. — Dividing both terms of a fraction 
hy the same number does not change its value (167, III, 2). 

WniTTBN BXBJtCISBS, 

1. Eeduce H to its lowest terms. 

OPERATION. Analysis. — ^Dividing both terms 

^Xi=^}> At3=i <>^*^® ^^^^ fraction Jf by 4 the re- 
Or suit is rk. (Prin.) Again dividing 

ofl-L. 12 s l^*h terms of A l>y 3 the result is J. 

^ ^ ^ Since the terms of f are prime to 

each other, the lowest terms of f f are f . 

The same result may be obtained more directly by dividing the 
terms of the given fraction by their greatest common divisor 12. 
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2. Reduce ff to its lowest terms. 

3. Reduce ^^ to its lowest terms. 

4. Reduce ^ to its lowest terms. 

Rule. — Reject all factors common to the terms of the 
given fraction. Or, 

Divide the term^ of the given fraction by their greatest 
common divisor. 



Reduce to their lowest terms. 



5. "3^. 

6. If. 



8. m- 

10. ^. 



11. m ; m- 
1^. m ; w. 

13. lim; HU' 



14. Express in the simplest form 1344 divided by 1536. 

Case III. 

175. To reduce an integer or a mixed number 
to an improper fraction. 

1. How many thirds in 4 ? 

Analysis.— Since in 1 there are 3 thirds, in 4 there are 4 times 
3 thirds, or 12 thirds. Hence in 4 there are -y^. 

2. In 2 pears how many fourths of a pear ? In 3 pears ? 

3. In II how many fifths of a dollar? Sixths? 
Eighths? Tenths? Twelfths? 

4. In 5| yards, how many fourths of a yard ? 

Analysis. — Since in 1 yard there are 4 fourths, in 5 yards there 
are 5 times 4 fourths, or 20 fourths ; 20 fourths and 3 fourths are 
23 fourths. Hence in 51 yards there are \^ yards. 

5. How many sixths in $2^ ? In 5^ rods ? In 7f acres ? 

6. Among how many boys can 6f quarts of walnuts be 
distributed, if each boy receive } of a quart ? 
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WMTTTEN EXERCISES, 

1. Eeduce 7 to sixths. 

OPERATION. 

6 sixths 

4 2 sixths = ^ 

2. Eeduce 8f to fifths. 



Analysis. — Since 1 is equal to 6 sixths, 
7 is equal to 7 times 6 sixths, or 4^ sixths. 
Hence 7 = Y. 



OPERATION. 

6 
4 fifths, and 

¥ + * = ¥ 



Analysis.— Since 1 is equal to 5 fifths, 8 is 

equal to 8 times 5 fifths, or 40 fifths, to which 

add 4 fifths, and the result is 44 fifths. 

An integer is reduced to a fractional form 

by writing 1 under it for a denominator ; thus. 



3. Change 44 bushels to fourths of a busheL 

4. Change 15f years to thirds of a year. 

5. Change 29^ weeks to sevenths of a week. 

Rule. — Multiply the integer iy the required denomina- 
tor, and if there he a fraction, add its numerator to this 
product, and under the result write the denominator. 



Eeduce 




Change 


6. 48 to eighths. 


9. 95^^ to tenths. 


7. 156| to sixths. 


10. 72 to fourteenths. 


8. 124 to ninths. 


11. 216^ to twenty-fifths. 


Eeduce to improper fractions, 


12. 75^. 


17. 86tV 


22. 1227^. 


13. 224^. 


18. 450if. 


23. 2475f^. 


14. 307if. 


19. 261-^. 


24. 1306^^. 


15. 176^. 


20. 176^. 


25. 2500^. 


16. 97rh' 


21. 3C 


>4i%. 


26. 4006iff. 
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Case IV. 

176« To reduce an impropei* fraction to an inte- 
g^er, or mixed number. 

1. In J, how many units ? 

Analysis. — Since 4 fourtlis equal 1, 9 fourtlis equal as many 
times 1, as 4 fourtlis are contained times in 9 fourths, which is 
2i times. Hence f = 2i. 

2. How many times 1 are J^ ? ^? ^? ^? 

3. How many times 1 are 4^ ? ff- ? f| ? 

4. How many yards are ^^ of a yard ? -^ ? -^ ? 

5. How many dollars are -^ of a dollar ? |^ ? 

6. If a man buy ■!y> of a yard of cloth, how many yards 
does he buy? It^? It^? 

WMITTEN EXERCISES, 

1. Keduce ^^ to a mixed number. 

OPERATION. Analysis.— Since 9 ninths equal 

lAJL = 147-T-9 = 164 1» 147 ninths equal as many times 1 

as 9 ninths are contained times in 
147 ninths, which is 16J times. Hence ^^ = 16i. 

2. In -2^, how many units ? 

3. In ^^ of a pound, how many pounds ? 

4. Change -Mp- to a mixed number. 

EULE. — Divide the numerator ly the denominator. 
Eeduce to integers or mixed numbers. 



6. ^^. 

6. -W. 

7. W. 

8. i\^. 



9. 



^. 



10. i^^. 

11. HF. 

12. -Hf^- 



13. Hi^. 

14. -VW^. 

15. lAftp. 

16. Ai^yLa. 
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Case V. 

177. To reduce fractions to a common denomi- 
nator. 

1. How mosij fourths in 1 ? In ^^ ? 

2. How many sixths in 1 ? In ^ ? In ^ ? 

3. How many eighths in 1 ? In ^ ? In J ? In J ? 

4. How many ninths in 1 ? In ^ ? In f ? 

5. Express ^ and -J each as twelfths. 

6. Express ^ and ^ each as fifteenths. 

7. Change f and J to fractions having the same de- 
nominator. 

8. Change ^ and |- to fractions having the same de- 
nominator. 

9. Multiply both terms of ^ by 3 and explain why the 
value of the fraction is not changed. 

10. What is a multiple of 2 ? Of 3? Of 4? Of 5? 

11. What is a common multiple of 2 and 3 ? Of 
4 and 5 ? 

12. What is the least common multiple of 2, 5 and 10 ? 

13. What is a common multiple of the denominators 
of i, i and J ? 

14. What is the least common multiple of the denomi- 
nators of i, i and i ? 

15. Find a common multiple of 3, 4 and 6. 

16. Name two common multiples of 4 and 8 ? 

17. What is the least common multiple of 2, 4 and 6 ? 

18. Change ^ and.|- to fractions having the same frac- 
tional unit. 

19. Change f and f to fractions having the same de- 
nominator. 
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20. Name four fractions that can be reduced to 24:ths. 

21. Eeduce |- and f to equivalent fractions having 24 
for their denominator. 

22. Eeduce i and | each to 18ths. To 27ths. 

178. Priis^ciples. — 1. A Common Denominator of two 
or more fractions is a common multiple of their denomi- 
nators. 

2. The Least Common Denominator of two or more 
fractions is the least common multiple of their denomi- 
nators, 

WBITTEN EXERCI8M8. 

1. Eeduce f and |- to equivalent fractions having a 
common denominator. 



OPERATION. 

4x6 = 24 

fx 6 — 18. 
X 6 — tt 

6X4 — 20 
C X 4 — tt 



Analysis. — The product of the denomi- 
nators 4 and 6 is 24, a common denominator. 
But since t^e value of the fractions must 
not be changed, each numerator must be mul- 
tiplied by the same number that its denomi- 
nator is multiplied by (167, III, 1). 

Hence multiplying the terms of J by 6, the result is Jf , and of f 
by 4, the result is |J. Or, 

The numerators may be found by taking such part of thd com- 
mon denominator 24 as the given fraction is of 1 ; thus, } of 24 is 
18, and ^ of 24 is 20 ; hence J = Jf, and ^=|S. 

Eeduce to equivalent fractions having a common de- 
nominator, 

2. |andf 6. |, |andf 10. 

3. fand^. 7. i, -Jandf 11. 

4. l-and^!^- 8. f, ^and|. 1<2. 

5. ii and Jf 9. |i, ^ and ^. 13. 



I, f and f 

"iV. i and f 
■^, i, I and |. 
I, i, 4 and |. 
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14. Change f , f and | to equivalent fractions having 
the least common denominator. 

OPBRATION. 

q \ q A q Analysis. — The least common 

multiple of the given denomina- 

14 3 tors is 36, which is their least 

3x4x3 = 36 common denominator. (Prin. 2.) 

3 6 -^ 3 X 2 = 2 4 i of 36 is 12, jmd f of 36 is 2 

oa^j^A y 3^:^27 times 12, or 24 ; that is, 36 -^ 3 x 

o /J * Q f. c\ c\ 2=24, the numerator. Hence 5 

equals M, etc. 
— tt y T — TF > tr — W* 

15. Change f , -J and ^ to equivalent fractions having 
the least common denominator. 

16. Change ^, -^ and f to equivalent fractions having 
the least common denominator. 

Rule. — 1. To find a common denominator of two or 
more fractions. 

Multiply the terms of each fraction iy the denominators 
of all the other fractions. 

2. To find their least common denominator. 

I. Find the least common multiple of the denominators 
of the given fractions for their least common denominator. 

II. Divide this common denominator iy each of the 
given denominators^ and multiply each numerator ty the 
corresponding quotient. The products will be the new 
numerators. 

Eeduce to their least common denominator, 



17. -f, i and if. 

18. 1,^3^ and f 

19. I, 4 and |. 



20. I, land |. 
^1. 4,^andi^. 
22.i|,^aiid f 



23. I, T^, M and ^. 

24. i A, A and fj. 
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ADDITION. 

179. 1. What is the sum of 1 fifth and 3 fifths ? Of 
2 sixths and 3 sixths ? Of 1 eighth, 3 eighths and 2 
eighths ? 

2. If LiUie have 3 fourths of an orange, Ella 2 fourths, 
and Clarence 1 fourth, how many fourths have all ? 

3. How many sevenths are ^, -If, 4> and 4 ? 

4. What is the sum of |, i and |- ? Of |, ^ and | ? 

5. How many times lare^ + -| + -J? i + i + i? 

6. A boy paid $^ for a slate, $f for a reader, and If for 
an arithmetic. How much did he pay for all ? 

7. How do you add fractions having a common de- 
nominator ? 

8. Mary paid If for some ribbon, and $|^ for a pair of 
gloves : how much did she pay for both ? 

Analysis. — She paid the sum of $J and $J. J equal ^, and 
t equal \i ; -ft- and 1} are if, equal to 1^, or li. Hence she paid 
$U for both. 

9. A farmer sold i of his grain to one man, J to 
another, and -J- to another : what part of all his grain 
did he sell ? 

10. How do you add fractions having different denomi- 
nators ? 

11. What is the sum of f and f ? Of 4 and i? Of 
^ and -| ? 

12. Howmuchisi+I+T^y? i+f+-|? *+*+♦? 

13. Find the sum of |, ^^ and ^ ? Of i, | and ^ ? 

14. How many twenty-fourths are ^+-|+ 1"? i+|-+-J? 

15. How many thirty-sixths are^^+f? I+I+tV? 
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16. How many fortieths are|-+f+3^? ■^+i^ 

17. Sold f of an acre of land to one man, f to another, 
and -3^ to another : how much was sold to all ? 

18. A teamster drew -J of a ton of coal at one time, and 
^ at another : how much coal did he draw at both times ? 

19. Charles saved $|- one week, ^ the next, and |^ 
the next : how much did he save in three weeks ? 

180. Principle. — Fractions can be added only when 
they have a common denominator, and when tJiey express 
fractional units of the same kind. 

WniTTBN JSXEBCI8JS8. 

1. Find the sum of f and f . 

OPEBATiON. Analysis. — Since the given 

|._|_i^=i£_|_j|^z=|4 = 1-A- fractions have not a common 

denominator, reduce them to 
equivalent fractions having 24 for their least common denominator. 
Then add their numerators and write the sum over the common 
denominator. Hence f + 1 = 1 A. 

2. Find the sum of f, ^ and -j^. Ans. 1^. 

3. Find the sum of ^, J and ^. 

4. Find the sum of 3^, -J and f . 

5. What is the sum of 6^, 7| and 3|- ? 

OPERATION. 

/» 1 g ji Analysis. — The sum of the frac- 

^3 ^ jj tions is H = 3,V, which added to 

/^ 01 *^® ^^"^ ^^ *^® integers 16, gives 

* ~Z il 18tV, the required result. 

6. What is the sum of 8f , 22^ and 7 ? 

7. What is the sum of 11|, 16f and ^ ? 

8. What is the sum of 25, 41^, and |. 
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EuLB. — I. Reduce the given fractions to equivalent 
fractions having the least common denominator y then add 
their numeratorSy and write the sum over the common 
denominator, 

II. When there are mixed numbers or integers, add the 
fractions and integers separately, and then add the results. 

1. If the mixed numbers are small, they may be reduced to im- 
proper fractions, and then added after the usual method. 

2. The solution of an example in fractions should not be con- 
sidered oomplete as long as the resvlt contains an improper fraction, 
or one that can be reduced to lower terms. 

Find the sum of 



9. f, fand^^. 

10. 4, |and||. 

11. 4,^andH. 

12. i, VV and 1|. 



13. li, 2, f and 3f . 

14. -J, 15i, 4i^ and 25^. 

15- f ^ tV^ i and 4^. 

16. 30^, 4^, lOf and 57^. 

17. What is the sum of %l^, %d^^y $16| and $25^ ? 

18. What is the sum of |128i, ^43-J, $435^, $15 and ^ ? 

19. Three men bought a horse. The first paid $41|^, 
the second paid 152^, and the third paid as much as the 
other two. What was the cost of the horse ? 

SUBTEACTION. 

181. 1. What is the difference between 6 sevenths and 
2 sevenths ? 6 ninths and 7 ninths ? 11 twelfths and 
5 twelfths ? 

2. James had 5 sixths of a pine-apple, and gave 2 
sixths to his sister : what part had he left ? 

3. If from 1 yard of cloth 3 eighths be cut, how many 
eighths will remain ? 
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4. What is the difference between ^ and ^ ? ^ and f ? 

5. How much is -^ less -j*^ ? H less t^ ? -j^ less ^ ? 

6. How do you subtract fractions having a common 
denominator ? 

7. John had $| and spent $J for a kite. How much 
had he left ? 

Analysis. — ^He had left the difference between $i and $^. 
^ equal \l and i equals A ; \i less 7^ leaves tV- Hence he had 
$iV left. 

8. What is the difference between -^ and ^ ? f . and i ? 

9. How do you subtract fractions having different de- 
nominators ? 

10. Subtract ^ from f ; •§ from f ; f from -J ; f from f. 

11. If a grocer buys tea at $| a pound aiid sells it at 
$J, does he gain or lose, and how much ? 

18S. Principle. — Fractions can be subtracted only 
when they have a common denominator^ and when tJiey 
express fractional units of the same kind. 

WRITTEN EXSnCISBS. 

1. Subtract f from f . 

OPERATION. Analysis. — Since the given frac- 

J — -jj^ = i^ — ^ := ^ tions have not a common denomi- 
nator, reduce them to equivalent 
fractions having 21 for their least common denominator. Then 
subtract the less numerator from the greater and write the differ- 
ence over the common denominator. Hence J— ?= A, the required 
difference. 



2. Subtract f from -J-. 

3. Subtract -| from -J^^. 



4. Subtract f from f . 

5. Subtract -j^ from ^. 



SUBTRACTIOK. 
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6. From 16 ^ take 7f 



OPERA-TION. 

16i = 163^ = 15H 



Analysis. — ^First reduce the 
fractional parts of the given num- 
bers to their least common denomi- 
nator 12. Since -,% cannot be sub- 
tracted from tV, take 1 or |f from 
16, leaving 15, and add it to the 
i*i, making \^. Then subtracting the fractions and integers sepa- 
rately we have 15|f — 7A = 8tV, the required result. 

7. From 24 subtract 16|. 



OPERATION. 

24 = 23f 
16| 



Analysis. — Take 1 from 24, and reduce it to 
nmths, then 24 will equal 23J, from which sub- 
tract 16 J, and the difference, 7 J will be the re- 
quired result. 



8. From 25f take 18f 

9. From 47-i- take 39|. 
10. From 328 take 314^. 



11. From44| take 29^^. 

12. From 276| take 40f 

13. From 429i^ take 216. 



EuLE. — I. Reduce the fractions when necessary to equiv- 
alent fractions having the least common denominator, and 
write the difference between the numerators over the com- 
mon denominator. 

II. When there are mixed numbers or integers, subtract 
the fractional cmd integral parts separately, and unite 
the results. 

If the mixed numbers are small, they may be reduced to im- 
proper fractions, and subtracted according to the usual method. 



Subtract 

14. 1^ from J^. 

15. d\i from 6VV. 



16. 1| from \\. 

17. 2^8^ from 5^. 
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Find the difference between 



18. i and |. 

19. -^ and |. 

20. ^ and f^. 

21. ^ and if. 

22. ^ and -^. 



23. 4 and ^^j- 

24. 18^ and ^. 

25. 271 and 16f 

26. 48^ and 32. 



28. 97 and 13^ 

29. 327^ and 450. 

30. 106^ and 214^^. 

31. 200 and3063^. 

32. 421^ and245f 



27. 126iand75f 

33. What number added to 12J}^ will make 18J ? 

34. A grocer sold tea at $f|- a pound that cost him $J^. 
How much was his gain ? 

35. From a cask of wine containing 60^ gallons, 214 
gallons were drawn. How much remained ? 



ADDITION AND SUBTRACTION. 
OMAI, JEXA.MJPLE8. 

183. 1. How much less than lis -J- +1? i+f ? i+f? 

2. How much greater than 1 is -J+i ? f +f ? i+f ? 

3. What is the difference between 3 and IJ ? 4 and 2^? 

4. Henry paid ^ of all his money for a knife, \ for a 
ball, and \ for a necktie : what part of his money had 
he left ? 

5. A seedsman bought 2J bushels of clover seed, and 
then sold f of a bushel to one man, and f to another : 
how much had he left ? 

6. A real estate broker sold from a piece of land at dif- 
ferent times i, f and |^ of it : how much remained unsold ? 

7. What is the difference between i+f and i+xV ^ 

8. How much greater than 2^ is l|^+3i ? 

9. From the sum of f and \ take their difference. 

10. Paid $6| for a ton of coal, and %^ for a load of 
wood : how much change must be returned for $10 ? 



11. 


f+*-i-? 


16. 


12. 


1-i+i ? 


17. 


13. 


3^ + 2_li_? 


18. 


14. 


H + ^-H ? 


19. 


15. 


12-A + 7i = ? 


20. 
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Find the second member of the following equations : 

(i+f)-(i+i)= ?• 

8i-(6|-f) = ? 
19. ■^ + 5i + H = ? 

WniTTEN JEXJLMJPIjES, 

184. 1. From the sum of f , \ and f take ^. 

2. From the sum of -^ and | take the difference of 
li and 3*^. 

3. A man owning ^ of a cotton-mill, sold ^ of the 
whole to one man and f to another : what part had he left ? 

4. To what must f oe added that the sum may be f ? 

5. What number must be added to the sum of 1t^ and 
2f to make 36J ? 

6. From the sum of 14j^ and 9^ take the difference of 
25|andl6i? 

7. From the sum of -J and \^ take the difference of 
4 and |. 

8. The sum of two numbers is 14^^, and the less is 3^ : 
what is the greater ? 

9. The sum of two fractions is JJ, and the greater is \ : 
what is the less ? 

10. A clerk earned I75f one month, and paid for 
board I28|, for washing 17^, and other expenses $273^ : 
how much had he left ? 

11. A man bequeathed ^ of his property to his wife, 
-j^ to his son, and the remainder to his daughter : what 
part did the daughter receive ? 
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12. The difference of two numbers is 7^, and the less 
is 20f : what is the greater ? 

13. The sum of two numbers is 26-J^, and the greater 
is 15^ : what is the less ? 

14. A lady having $50, paid $12f for a bonnet, $17| 
for a shawl, and $3^ for a veil : how much money had 
she left ? 



What is the value of 

16. 44+2f-5i. 

17. 18-5}+3i-3V. 



19. 11+1^+5^-2^. 

20. 28i+36|— (44— 13|). 

21. 86A-(50i + 15i-6i). 



18. 8++12I-1H+-H. 1 22. 8i+|+5i-7A. 

MULTIPLICATION. 

Case I. 
185. To multiply a fraction by an integrer. 

1. What part of a yard is 2 times 1 third of a yard ? 

2. What part of a dollar is 3 times 1 fourth of a dollar? 

3. How many times 1 is 5 times f ? 4 times f ? 

4. At $1 a pound, what will 4 pounds of sugar cost ? 

Analysis. — Four pounds will cost 4 times $i, or $^, equal 
to $1^. Hence 4 pounds of sugar will cost $1^. 

5. At $1 a bushel, what will 3 bushels of apples cost ? 
5 bushels ? 6 bushels ? 7 bushels ? 10 bushels ? 

6. If 1 horse eat f of a bushel of oats in a day, how 
much will 4 horses eat ? 6 horses ? 8 horses ? 

7. How many times 1 are 4 times 4 ? 3 times f ? 

8. What cost 9 baskets of peaches, at $^ a basket ? 

9. What cost 5 pounds of tea, at $^ a pound ? 
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10. If a basket hold |^ of a bushel, how much will 4 
baskets hold ? 6 baskets ? 7 baskets ? 

11. How much is 4 times f of a mile ? 7 times ^ of a 
yard ? 10 times f of a week ? 

12. At |6f a ton, what will 5 tons of coal cost ? 

Analysis. — ^Five tons of coal will cost 5 times $6J ; 6 times $J 
are ^, equal to 3^ ; 5 times $6 are $30, and $3^ added make $33^. 
Hence 5 tons of coal wHl cost $33^. 

13. What cost 7 oranges at 4^ cents each ? 

14. How much is 4 times 5f ? 6 times 7f ? 5 times 12^ ? 

15. How much is ^ x 6 ? | x 4 ? 2i x 8 ? 5^ X 4 ? 

16. Multiply tV by 3; by 4; by 7 ; by 6 ; by 9. 

17. Multiply 6^ by 4 ; by 5 ; by 6 ; by 7 ; by 12. 

186. Pbinciple. — A fraction is multiplied by multi- 
plying its numerator, or by dividing its denominator 
(167, 1). 

WBITTXJN EXERCISES^ 

1. Multiply H by 6. 

OPERATION. Or, Analysis.— 

^ J. J. To multiply H 

H X ^ = H^ = ff = ^i "^^ ^ i by 6, eithermul- 



2 


11 
11 

H 



Or, Hx6=yii,r^JgL = 5i 2 11 tiply the num^- 
'^ T^-RT ¥- 2 rator of the frac- 

tion by 6, which 

gives ^, equal to 5i. Op, divide the denominator of the fraction 
by 6, which gives V"> equal to 5i, the same result. (Pkin.) 

By using the vertical line and cancellation both operations are 
combined, and shortened. 

In the first operation it is obvious that the number of parts or 
fractional units is increased, while their size or value remains the 
same. In the second operation the size is increased, while their 
number remains unchanged. 

6 
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In Kke manner, multiply 



I 



2. A by 4. 

3. Hhjl. 



4. H by 12. 

5. -^ by 16. 



6. U by 35. 

7. ^ by 20. 



8. Multiply 9f by 7. 

OFEBATION. 

n 

7_ Or, 



Analysis. — To 
mnltiplj 9* hj 7, 
either multiplj the 
fraction ^ and the 
integer 9 separate- 



5|= ix7 
13_=9 x7 jj^x 7 = ^ = 681 iy,"i;;"add a^ 
68-|- = 9^ X 7 products, "which 

gives 68f , the re- 
quired product. Or, reduce the mixed number to an improper 
fraction, ^, and multiplj as in the first example. 

Find the product 



9. Of 6f by 8. 
10. Of 19f by 7. 



11. Of23iby20. 13. Of 244 by 12. 

12. Of44|by9. 14. Of 142^ by 11. 



EuLE. — Multiply the numerator or divide the denomi- 
nator by the integer. 

When the multiplicand is a mixed number. 

Multiply the fraction and integer separately a'nd add 
the products. Or, 

Reduce the mixed number to an improper fraction^ and 
then multiply. 

15. MultiplyAby7;Hl>y9;H^yl4;ttby21. 

16. Multiply llg^ by 8 ; 296| by 11 ; 156| by 12 ; 
264+ by 20. 

17. At $1 a bushel, what will 34 bushels of pears cost ? 

18. At |7|- a barrel, what will 46 barrels of flour cost ? 

19. At $^ each, what will 36 grass hooks cost ? 
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20. If a man travel 25-j^ miles in 1 day, how far can 
he travel in 5 days ? In 10 days ? In 16 days ? 

21. At 175-J each, what will be the cost of 25 horses ? 
42? 62? 70? 

22. At |125f an acre, what cost 126 acres of land ? 

Case II. 
187, To multiply an integer by a fraction. 

1. What is i of 6 yards ? ^ of 12 apples ? 

2. What is i of $8? -^ of 20 men ? 

3. Multiplying by j^ is the same as dividing by what ? 

4. Multiplying by ^ is the same as dividing by what ? 

When a fractional part of an integer or fraction is to be taken, 
the word **of" and not " times" should be used. 

5. What is -J- of 5 miles ? 

Analysis. — i of 5 miles is 5 times 4 of 1 mile, or f of 1 mile. 

6. How much is ^ of 4 acres ? ij- of three weeks ? 
•^ of 5 tons ? ^ of 11 pounds ? 

7. At 15 a yard, what will f of a yard of cloth cost ? 

Analysis. — Since 1 yard cost $5, f of a yard wiU cost f of $5, or 
3 times i of |5. J of |5 is $}, and 3 times $i are $^, or $1|. 
Hence f of a yard of cloth wiU cost $1^. 

8. At 17 a gross, what will ^ of a gross of bottles cost? 

9. At 18 a ton, what will f of a ton of coal cost ? 
f of a ton ? ^ota ton ? 

10. What is i of 16? f of 16? |of24? |of30? 

11. What is ^ of 25? fof36? |of44? iof65? 

12. Which is greater, 5 x i, or J of 5 ? 4 x |, or | of 4 ? 

13. How much is 6 X f ? Sxf? ^x9? ix8? 15xi? 
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14. If an acre of land produce 40 bushels of com, how 
much will f of an acre produce ? |? f? iFyt? 

15. At $7 a bushel, what will 4f bushels of clover 
seed cost ? 

Analysis. — Since 1 bushel cost $7, 41 bushels will cost 4J times 
$7. 4 times $7 are $28, and J of $7 is 3 times i of $7, or $5J, 
which added to $28, make $33^. Hence 4 J bushels of clover seed 
will cost $33i. 

16. If a man earn $4 a day, how much will he earn in 
Gfdays? In 5| days? In 8| days? 

17. If a barrel of flour last a family 6 weeks, how long 
will 5f barrels last them ? 4f barrels ? 7f barrels ? 



How much is 


What is the product of 


18. 1 of 4 tons? 


23. 2J times 12 cents ? 


19. ^ of 10 weeks ? 


24. 5§ times $7 ? 


20. i of 12 rods ? 


25. 4^ times 9 feet ? 


21. I of 27 yards ? 


26. 7| times 8 barrels f 


22. f of 40 acres ? 


27. 9^ times 10 cords ? 



188, PRiNCiPLE.^Tb multiply an integer by a frac- 
tion is to take such a part of the integer as the fraction is 
of a unit. 

WMITTEN EXEMC18ES, 



1. Multiply 48 by |. 

OPBBATION. 

48x| = 48-=-8x3 = 18 
Or, 48x| = '-^.— = 18 



18 



ANAIiYSIS. — 

To multiply 48 
by f is to find } 
of 48. } of 48 
is 3 times \ of 
48; i of 48 is 6, 



and 3 times 6 are 18, the required product. Or, 
Since f is i of 3, i of 48 is i of 3 times 48, or ±&p. = 18. 



MULTIPLICATION. 
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What is the product of 



2. 27 by f . 

3. 108 by -^. 



4. S4.hj^. 

5. 156 by ^. 



6. 296 by f 

7. 420 by A. 



1. A fraction is multiplied hj a number equal to its denominator 
hj cancelling the denominator. Thus f x 7 = 5. 

2. Cancelling o, factor of the denominator mtUtiplies the fraction 
hj that factor. Thus, I'y x 3 = }. 



8. Multiply 26 by 5|. 

OPERATION. 
26 

H 

19i = |of26 
130 

149i 

Or,5ir=^;aiid^i4pA = 149i 

What is the product of 



Analysis. — 5} times 26 
is 5 times 26, or 130 ; and 
f of 26 is 19i, which added 
to 130 makes 149i, the re- 
quired product. Or, 

5} equals ^^, and 26 
multiplied by ^ equals 
ggpa = 149i. 



9. 28 by 5f 
10. 36 by 7f . 



13. 140 by 4^. 

14. 228 by 9^. 



11. 98 by 64. 

12. 126 by 8f. 

EuLE. — ^I. Multiply the integer iy the numerator y and 
divide the product by the denominator. 

When the multiplier is a mixed number. 

II. Multiply hy the integer and fraction separately y 
and add the products. Or, 

Reduce the mixed number to an improper fraction and 
then multiply. 

Multiply 

15. 139 by A. 

16. 290 by f 

17. 426 by f^. 



18. 216 by If. 

19. 525 by ^. 

20. 610 by :ft. 



21. 796 by 9^. 

22. 2112 by lOf 

23. 1321 by 30f 
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24. Find | of 196 ; of 440 ; of 672 ; of 261 ; of 900. 

25. Multiply 224 by 6|; by 5|; by 8^; by 14^3^^; by 24^:- 

26. If an acre of land be worth $240, what is -j^^ of it 
worth? 

27. If a man travel 36 miles a day, how far can he 
travel in 16^ days ? 

28. If a hogshead of sugar be worth 1112, what is -J- of 
it worth ? 

29. At 112 a bushel, what is ^^ of a bushel of clover 
seed worth ? 

30. At 84 cents a pound, what will 9| pounds of tea cost ? 

31. At 96 cents a gallon, what will 14^ gallons of 
syrup cost ? 

Case III. 
189, To multiply a fraction by a fraction. 

1. If 1^ of a melon be cut into 2 equal pieces, what 
part of the whole melon is 1 piece? If into 3 equal 
pieces ? If into 4 equal pieces ? 

2. What part of 1 is i of i ? iof^? iof^? 

3. A boy having -J- of a pine-apple gave |^ of it to his 
sister : what part of the pine-apple did he give her ? 

Anajlybis. — Since J is equal to f, i of J is equal to i of |, or i. 
Hence he gave his sister i of the pine-apple. 

4. Taking i ot a, fraction is the same as dividing it 
by what integer ? 

5. Taking -^, J or ^ of a fraction is the same as 
dividing by what integers ? 

6. Whatis^ofi? iof^? ^fi? iof^? 

7. Whatis^ofl? ioff? ^off? ioff? 
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8. Which is greater, -l of |^, or ^ of ^ ? J of ^, or | ? 

9. If I own I of an acre of land, and sell ^ of it, what 
part of an acre do I sell ? 

10. A man owning ^ of a yacht sold f of his share : 
what part of the whole yacht did he sell ? 

Ai^AiiYBis. — ^He sold J of J of the yacht, or 2 times ^ of ^ of it ; 
4 of ^ is iV, and f of J- is 2 times A* or -ft. Hence he sold tV of 
the yacht. 

11. Whatisiof4-? f of4-? ioff? foff? ^off? 
|of|? ioff? iof A? 

12. How much is I X f ? fxf? tVx|? 

13. Multiply f by i ; by f ; by f ; by | ; by | ; 

^yi'y by I; by|. 

14. Hattie, having -J of a yard of silk, gave her sister 
I of it : what part of a yard did she give her ? 

15. James, having $f, gave J of it for a knife : what 
part of a dollar did he pay for the knife ? 

16. If a yard of ribbon cost If, what cost i of a yard ? 

17. If a pound of coffee cost $f , what cost | of a pound? 

18. A man owning f of a ship, sold J of his share. 
What part of the whole vessel did he sell, and what part 
did he retain ? 

19. How much money has James, if |^ of $18 is -J of 
of his money ? 

20. Mary used f of f of a yard of silk to trim her 
bonnet. What part of a yard was left ? 

21. A pair of pants cost $10, and ^ of their cost was 
f the cost of a coat. What was the cost of the coat ? 

22. A man owning f of a farm, sold f of his share to 
his brother. What part of the farm did each own ? 
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WBITTEir X!XJEMCISJES. 



1. Multiply H i>y f. 



Or, 



AiTALYBis. — ^To multiply H 1>7 1 
is to find f of \^, wliich is 8 times 

4ofH;iofHiSTj5T' and f of 
it is 8 times ^6^, or |^x| = 

iJl = {, the lequired product. 

Or, shortening the ox>eration hj cancelling equal factors in the 

nnmeratois and denominators, we obtain %, the same result. 



OFEBATIOK. 



Mnltiply 

3. ttby*. 



4. AbyH- 

5. «by^. 



6. ifbyH- 

7. a^jh 



8. Find the product of i, 4J and 2. 



OPERATION. 



2 



What is the product of 



Or, AiTALYBis. — Before mul- 

tiplying, change the mixed 
; number 4^ to an improper 
fraction, and the integer 2 
- to the farm of a fraction 
by writing 1 for a denomi- 
7 ^ nator ; then multiply as in 
the first example. 



t 



15 



9. }x4|? 

10. i4xH? 



11. 3i X 2| ? 

12. loj X 5^? 



13. 2| X i X 5 ? 

14. I X 3i X H? 



Bttle. — ^I, Reduce all integers and mixed numbers to 
improper fractions. 

II. Mnd the product of the numerators for a new nume- 
rator y and of the denominators for a new denominator. 

1. Use cancellation when convenient, both to tihorten the opera- 
tion, and to give the answer in its lowest terms. 



MULTIPLICATION. 
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2. Fractions with the word of between them are sometimes called 
Compound Fractions. The word of is equivalent to the sign ( x ) of 
multiplication. Thus } of J is equivalent to ^ x J ; J of 4i, to 
4ixf. 

15. When peaches are worth $J a basket, what will 
I of 4 of a basket cost ? 

16. At |-| a gallon, what will be the cost of ^ of 3 gal- 
lons of molasses ? 



What is the product 

17. Of f, land f ? 

18. Of f , i and | ? 

19. Of f , I and 3^ ? 

20. Of f , -^ and ^ ? 

Find the value of 

25. i of I of 2f 
loi^oi 4. 
fof Aof3i. 
I of 4 X i of \. 



26. 

27. 
28. 
29. 



21. Of 2f T^andff? 

22. Of 51, ^3^ and \? 

23. Ofl2|, f and 7? 

24. Off, I, If and H? 



30. I of I X I of 10. 

31. ^oi^x^ of 34. 

32. ^^ X 2^ of I X If 

33. f of 3^^ X 5^ times |. 

34. 2ii^ times 14 x 1| times 2^^. 



f of 3 X i of 2^. 

Find the cost of the following : 

35. ^ of a yard of flannel, at $f a yard. 

36. Q^ pounds of rice at 6|^ cents a pound. 

37. 8f bushels of apples. at 37^ cents a bushel. 

38. 21f yards of calico at $^ a yard. 

39. 15 tons of coal at $7| a ton. 

40. 9f pounds of coffee, at 28^ cents a pound. 

41. 56 pounds of cotton, at 18f cents a pound. 

42. f of 5^ pounds of wool, at 47 cents a pound. 

43. ^ of 9 pounds of honey, at \ of 18| cents a pound. 

44. 5J quarts of chestnuts, at 12J cents a quart. 
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DIVISION. 

Case L 
190. To divide a fraction by an integrer. 

1. If f of a dollar be equally divided between 2 boys, 
what part of a dollar will each have ? 

2. What is the quotient of f divided by 2 ? 

3. i of f is what part of 1 ? 

4. Dividing by 2 is the same as multiplying by what 
fraction ? 

5. Dividing by 3 and 4 is the same as multiplying by 
what fractions ? |^ of f is what part of 1 ? 

6. If 3 pounds of butter cost $f, what will 1 pound 
cost? 

Analysis. — Since 1 pound is J of 3 pounds, 1 pound wiU cost 
i of $ J, or $J. Hence, 1 pound will cost 



7. What is the quotient of f divided by 3 ? 

8. How much is ^ of ^ ? f divided by 2 ? 

9. How much is I of ^ ? ^divided by 6? 

10. How much is i of if ? ^ divided by 4? 

11. What is the quotient of if divided by 2 ? 3 ? 6 ? 9 ? 

12. What is the quotient of ^f divided by 2 ? 3 ? 4 ? 6 ? 

13. How much is f of f ? |-r-6? Joff? f-^4? 

14. How much is I X i ? |-t-3? U x i? U-ir6? 

15. How much is 1-=- 4? f-=-5? f-^6? VV-r-7? J^~8? 

16. If 1 man can do f of a piece of work in 1 day, in 
what time can 4 men do it ? 3 men ? 5 men ? 

17. If 5 men can build f of a wall in a day, what part 
of it can 1 man build ? 2 men ? 3 men ? 4 men ? 
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18. If 3 lemons cost f of a dime, what cost 1 lemon ? 

19. If 4 slates cost If, what will 1 slate cost ? 

20. Divide ^ of a barrel of flour equaUy among 4 poor 
families ; what part of a barrel will each have ? 

21. John sold f of 6 quarts of chestnuts for $f, what 
was that a quart ? 

191. PRiiiirciPLE. — A fraction is divided hy an integer 
by dividing its numerator, or hy multiplying its denomi- 
nator{im^ II). 

Always divide the numerator when it is exactly divisible by the 
divisor, otherwise multiply the denominator. 

WniTTEN EXERCISES. 

1. Divide H ^1 ?• 

OPEKATiON. Analysis. — First to di- 

^ -1. 7 = -34^ = -^ vide \i by 7, divide the nu- 

f>. j^ fu ^^ ^4 J. merator of the fraction by 7, 

^r, tt-T-/-Tb<T~l^ftr--ft which gives A, the required 

Or li -^ 7 = ^^^ = A quotient. Or, 

^ 15 ' 15 X J 15 Multiply the denominator 

of the fraction by 7, which 
gives iHftr, equal to -1^5, the same result (Prin.). The second opera- 
tion may be shortened by cancellation. 

In the first operation it is obvious that the number of parts, or 
fractional units, is diminished while their ske or value remains the 
same; in the second operation the number of the parts remains 
imchanged while their me is diminished. 



Divide 

2. Jfby6. 

3. i by 7. 



4. Mi>y8. 

5. T?irby5. 



6. m fey 15. 

7. « by 18. 
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8. Divide 17f by 4. 

OPEBATiON. Analysis. — ^Reduce the mixed 

]^iy 2_2_4__ 6 3 _-83_-46 number to an improper fraction, 
n A\i r/2 *^®^ divide as in Ex. 1. Or, 

^ I JL Divide as in simple numbers ; 4 

4 3*^ is contained in 17J, 4 times and a 

remainder of If; IJ equal f, and 
f divided by 4 gives -fg, wWcli added to the partial quotient 4, 
gives 4rfs, the required quotient. 



What is the quotient of 
9. 3^ divided by 4 ? 

10. 12f divided by 5 ? 

11. 25f divided by 6 ? 



12. 36^^ divided by 7. 

13. 85f divided by 12. 

14. 147f divided by 29. 



EuLE. — I. Divide the numerator, or multiply the de- 
nominator by the integer. 

II. When the dividend is a mixed number. 

Reduce the mixed number to an improper fraction, and 
then divide. Or, 

Divide the integer and the fractional part separately 
and unite the quotients. 

Divide. 



15. H^yis. 

16. Hl>yio. 

17. ^byl4. 

18. ^ by 21. 



19. 73J by 10. 

20. 1254 by 20. 

21. 2361 by 16. 



23. i^of 30 by 12. 

24. f of 142 by 15. 

25. I of 8 by 20. 

26. ^ of 75 by 11. 



22. 328|byl8. 

27. If a man dig 29^^ rods of ditch in 14 days, how 
much does he dig in 1 day ? 

28. If 8 tons of coal cost $45-J, what is the cost of 1 ton? 

29. If J of 12 yards of silk cost $39|, what is the 
cpst of 1 yard ? 
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Case II. 
192. To divide an integer by a fraction. 

1. How many halves of a mile in 1 mile ? In 2 miles ? 

2. How many ^ yards in 1 yard ? In 3 yards ? 

3. 1 is how many times ^ ? ^? i? i? i? \? i? 

4. What is the quotient of 1 divided by J ? by ^ ? 
byi? byi? byi? byi? hj^? 

5. When potatoes are $| a bushel, how many bushels 
can be bought for $5 ? 

Analysis. — ^As many bushels as $| is contained times in $5 ; 
$5 is equal to $V') a^d 2 thirds is contained in 15 thirds 7^ times. 
Hence 7^ bushels can be bought for $5. 

6. 1 is how many times f ? f? i? |? 4? |? -^^ 

7. 2 are how many times i ? |? |? f ? f? 4? i? i? 

8. If a horse eat i^ ot a, bushel of oats in a day, how 
long will 4 bushels last him ? 5 bushels ? 6 bushels ? 

9. In how many days can a boy earn $6, if he earn $f 
a day? lt^? If 4? 

10. If a train of cars run f of a mile a minute, how 
long will it be in running 10 miles ? 12 miles ? 

11. How many times is f contained in 10 ?. -J^ in 9 ? 

12. If a man spend $^ a day for cigars, in what lime 
will he spend $3 ? U? $5? $7? $8? $10? 

13. Divide7byi; 8byf ; 12 byi; 9by|; 10 by |. 

14. What is the value of 5 -T-+? 6^^? 7-^^? 5-=-|? 

15. How many times is ^ contained in 3 ? In 8 ? 

16. At $f a bushel, how many bushels of turnips can 
be bought for $4 ? $6? $7? $8? $10? 

17. How much butter at $f a pound can be bought for 
12? $4? $6? $9? • 
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FKACTIOKS. 



WRITTEN EXEMCISES, 



1. Divide 15 by f . 

OPERATION. 

15 = -^; iyL^|=:20 



ANAiiYSis. — Reduce 15 to 
fourths, which is equal to 
^ ; then 3 fourths is con- 
tained in 60 fourths 20 times, 
the quotient required. Or, 
Since 15 divided by i is 4 times 15, 15 divided by 3 fourths is 4 
of 4 times 15, or 20, the same result. 



6. eOby^fiy- 

7. 72by-H. 



20 



Divide 

2. 9by-|. 4. 21by^. 

3. 14byf 5. 44byf 

8. What is the quotient of 20 divided by 4f ? 

OPERATION. ANAI.YSIS.— Reduce the 

^ 5 ^^ 5 mixed number to an im- 

24 ?0''*x5 25 proper fraction, and then 

divide as in example first. 



t^. 



= -' = 44 
6 * 



What is the quotient of 



9. 16 -^ 2i ? 

10. 42 -^ 3i ? 

11. 52-=-6i? 



12. 112 -^ 6| ? 

13. 28-r-4|? 

14. 84 -^ 5^^ ? 



15. 63 -T- ^. 

16. 175 -T- 7^. 

17. 250 ^ ^. 



EuLE. — ^I. Reduce the dividend to a fraction having 
the same fractional unit as the divisor^ then divide the 
numerator of the dividend ly the numerator of the di- 
visor. Or, 

II. Multiply the dividend by the denominator of the 
fraction and divide the product by the numerator. 



When the divisor is a mixed number reduce to an improper 
fraction and then divide. 
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26. 168by3f 

27. 240 by | of If 

28. 189 by i off 

29. 106by6f 



Diyide 

18. 56 by 3^. 22. 72 by H- 

19. 84byf 23. 90 by H. 

20. 163 by 3^. 24. 300 by f 

21. 120byVV- 25- 155 by ^. 

30. If $27 be divided among some laborers, giving 
them $^ each, how many laborers will receive a share ? 

31. At |3f a cord, how many cords of wood can be 
bought for 140 ? For $150? 

32. How many bushels of pears at $f a bushel can be 
bought for 118 ? For $39 ? 

33. If a man walk 3f miles an hour, how many hours 
will he require to walk 48 miles ? 

34. A man whose daily wages were |3f at the end of 
a month received 175 ; how many days had he worked ? 

35. When com is f of $2 a bushel, how many bushels 
can be bought for $46 ? 

36. How many acres of wild land can be bought for 
$125, at $1^^ an acre ? 

37. A bricklayer received $75 for labor at $3^ a day : 
how many days did he work ? 

38. Paid $86 for 6f barrels of sugar : what was the 
cost of 1 barrel ? 

39. At $6| a ton, how many tons of coal can be bought 
for $160? For $248? 

40. At $^ a yard, how many yards of cloth can be 
bought for $9? For $24? For $64? 

41. At $f a pound, how many pounds of butter will 
$110 buy ? 

42. How many baskets of peaches can be bought for 
$183^, at $1| a basket ? 
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Case III. 
193. To divide a fraction by a fraction. 

1. How maaiy times is 2 fifths of a dime contained in ^ 
4 fifths of a dime ? | of a pound in |- of a pound ? 

2. Howmany times is ^f contained in "5^? |inf? f inf? 

3. How many books at $^ each can be bought for $3^ ? 
Por$^? For^ff? 

4. If a family use f of a barrel of flour in a week, how 
long will i of a barrel last them ? f? ^? ^? 

5. How do you divide one fraction by another when 
they have a common denominator ? 

6. Howmuchisi--|? ^-^^? «^A? H^i^jt? 

7. At $f a yard, how many yards of ribbon can be 
bought for ^ ? 

AKAiiYSis. — As many yards as $1 is contained times in $J ; $| 
equals $2^, and $} equals $M ; 8 twentieths is contained in 15 
twentieths IJ. Hence 1^ yards can be bought for $J. 

8. Divide i by I ; fby i ; ^byi; |byi; -^hj i. 

9. How do you divide one fraction by another when 
they have not a common denominator ? 

10. At $^ a yard, how many yards of muslin can be 
bought for $i ? For $i ? For ^ ? 

11. Divide f by i; by 4; by J; by^; byf 

12. How many times is f contained in f ? In f ? 
In|? In^? In^? In^^ 

13. When peaches are $f a bushel, how many bushels, 
can be bought for $2r^ ? 

Akalybis. — ^As many bushels as $f is contained times in $2i^ ; 
i^h equal $H, and $J equal $-pu ; 6 tenths is contained in 27 
tenths 4i times. Hence 4:^ bushels can be bought for $2^-. 
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14. Diyide li by i ; 2ihji; 3iby|; Hhj^. 

15. How much is 2 ^ i ? 3f-^|? 4-^|? 5i-T-i? 

16. At $i each, how many hoes can be bought for ^2^ ? 
Por$3f? Porlll^? Por$5i? 

17. If f of a drum of figs cost ||, what will 1 drum cost? 

Akalybib. — Since ^ of a drum of figs cost $f, | of a dram wiU 
cost i of $f , which is $i^ ; and 1 dram, or ^, will cost 7 times fA* 
or $ff » equal to $^. Hence 1 drum of figs will cost $2^^. 

18. If ^ of a dozen of penholders cost $f, what will 
be the cost of 1 dozen ? 

19. If f of a yard of silk cost $|, what will 1 yard cost ? 

20. At $J a yard, how many yards of silk can be 
bought for llf ? For $2^ ? For $3^ ? 

WRITTEN EXERCISES, 

1. Divide I by f. 

OFKRATiON. ANAiiYSis. — \ divided 

7_i.a._--2i_i_i«_-. •\^_3 by f is equal to 21 twenty- 

fourths divided by 16 
Or, ^ -H f = I X i = f J = 1^ twenty - fourths, which 

gives 1-fisy the required 
quotient. Or, 

Since ^ is contained in 1, | times, in J it is contained J -of f 
times, or ^, equal to 1-^, 

It will be observed that the operation is equivalent to multiply- 
ing the dividend J by the divisor ^ with its terms inverted. 



Divide 






2. 4 by J. 

3. Abyf. 

4. i by f 


5. 1 by ^. 

6. ^byf 

7. HbyA- 


8. iofibyf. 

9. fofibyif- 

10. lof^byiofi^ 
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11. Divide 3} by 4|. 

OPERATION. 

* • Tr-i8>< $$-5 



Analysis. — Reduce both di- 
vidend and divisor to improper 
fractions. Then divide as in 
tbe first example. 



What is the value of 

12. 3}-^2|? 14. 12^.^71? 

13. 4i-^l|? 15. 9|-f-2i? 



16. lOi -T- A ? 

17. 54-T-8i? 



EuLE. — Reduce the given fractions to equivaUtvt frac- 
tions having a common denominator^ and then divide the 
numerator of the dividend by the numerator of the divisor. 

Or, Multiply the dividend by the terms of the divisor 
inverted. 

1. Integers and mixed numbers should first be reduced to im- 
proper fractions. 

2. Use cancellation when convenient. 



Divide 

19. I^byiofi. 

20. Uhjiot If 

21. i of I by |. 

22. i of i by ^. 



23. H i>y + of f 

24. 9^ by i of 6. 

25. 4^ by 2i. 

26. 12^ by i of 6f. 

27. i of 26f by 2f . 



28. How many pounds of tea at $1^ a pound, can be 
bought for $15^ ? 

29. At $3^ a cord, how many cords of wood can be 
bought for $25 ? 

30. If a man spend $^ a day for cigars, in what time 
will he spend $5f ? 

31. If 1^ bushels of oats cost $f, what costs 1 bushel ? 



DIVISION. 139 

32. What is the value of ^ ? 

OPERATION. ANAiiYSis. — ^TMs example 

24 SJi 22 11 ^ ^^^^ another form for ex- 

qT ^^ TT ^^ ~q" "^ "q~ pressing division of fractions. 

Hence reduce the mixed num- 

o jj^ _ _2_ _ _-- _?? N^ _ ^2 — 1^^ *® improper fractions, 

9 3 30 Id 3 then treat the numerator ^ as 

a dividend, and the denomi- 
nator ^, as a divisor, and proceed according to the rule for the 
division of fractions. 

Expressions similar to the above are sometimes called Complex 
Fractions, and the process of performing the division is called 
reducing a complex fraction to a simple one, 

33. What is the value of ||, or of 2J -r- 3| ? 

of 

34. What is the value of i, or of | h- 2^ ? 

35. What is the value of ^, or of 5^ -^ 8 ? 

15 

36. What is the value of r^, or of 16 -r- 12J ? 

37. What is the value of f, or of ^ — | ? 

i 

3 4- 7-i- 74- 

38. Eeduce to their simplest form -^ ; 4- ; -^ ; itI. 

A -A- 27 15 

39. Eeduce to their simplest form -^ ; H ; t^ ; tt^* 

^ H H H 

40. If a horse eat ^ of a bushel of oats a day, in how 
many days wiU he eat 12f bushels ? 

41. At 16^ a bushel, how many bushels of clover seed 
can be bought for $40f ? 

42. At :i- of $J a yard, how many yards of muslin can 
be bought for i of If ? 
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194. To find a number when a fractional part 
of it is given. 

1. 4 is ^ of what number ? 

ANAiiYSis. — i is 1 third of 3 times 4, which is 13. Hence 4 is 

4 of 12. 

2. 6 is i of what number ? -J- of what number ? 

3. 7 is -J- of what number ? -J^ of what number ? 

4. 12^ is ^ of what number ? ^J- of what number ? 

5. 9-| is ^ of what number ? J of what number ? 

6. 15 is f of what number ? 

ANAiiYSis. — 15 is } of 4 times J of 15 ; J of 15 is 5, and 4 times 

5 are 20. Hence 15 is f of 20. 

7. 16 is ^ of what number ? f of what number ? 

8. 18 is 3^ of what number ? i^ of what number ? 

9. 31^ is ^ of what number ? ^ ot what number ? 

10. 14| is f of what number ? ^f of what number ? 

11. "5^ is I of what number ? 

Analysis. — ^ is t of 5 times 4 of ^. J of ^ is f and 5 times f is 
-V^, OP ih Hence f is | of 1^. 

12. -^ is f of what number ? f of what number ? 

13. -| is ^ of what number ? ^f of what number ? 

14. I of 1^ is ^ of what number ? f of what nupiber ? 

15. ^ of 24 is I of what number ? 

Analysis. — J of 24 is 5 times i of 24, which is 20 ; 20 is J of 5 
times 4 of 20. i of 20 is 6|, and 5 times 6J is 33i. Hence, etc. 

16. f of 16 is ^ of what number ? f of what number ? 

17. f of 30 is f of what number ? 4 ^^ what number ? 

18. i of 32 is -J^ of what number ? -^^^ of what number ? 



RELATION OF NUMBERS, 141 

19. 28 is 4^ of how many times 8 ? 

Analysis.— 28 is ^ of 7 times i of 28, which is 49 ; and 8 is con- 
tained in 49, 6^ times. Hence, etc. 

20. 54 is ^ of how many times 5? 6? 8? 9? 12? 

21. 45 is I of how many times 8? 9? 6? 7? 11? 

22. 22^ is I of how many times 4 ? 8? 12? 10? 9? 

23. George gave 50 cents for a book, which was |^ of 
what he gave for a knife. How much did the knife cost ? 

24. Paid $13^ for an easy chair, which was f the cost 
of a book-case. What was the cost of the book-case ? 

25. Gave 1^ for a scarf, which was f of the cost of a 
pair of gloves. What was the cost of the gloves ? 

26. A lady bought a bonnet for $12J, which was f of 
what she paid for 5 yards of silk. What was the cost of 
the silk a yard ? 

27. Henry has 45 cents, and f of his money is f of 
John's money. How much has John ? 

28. A man paid ^ of all the money he had for a suit of 
clothes, and had 148 left. How much money had he at 
first? 

Analysis.— Since he paid out J, he had J, or $48 left ; and 48 is 
4 of 9 times i of 48, which is 108. Hence he had $108 at first. 

29. A farmer after selling -J of his farm, had 40 acres 
left. How many acres in his whole farm ? 

WRITTEN EXEnCISES, 



1. 48 is f of what ? 

2. 75 is I of what ? 

3. 136 is ^ of what ? 

4. 144^ is ^ of what ? 



5. H is + of what ? 

6. ^ is I of what ? 

7. 12H is i of what ? 

8. -J of 200 is -^ of what ? 



142 FRACTIONS. 

9. Smith has 140 sheep, which is | as many as Jones 
has. How many sheep has Jones ? 

10. What is a ship worth, if -j*^ of it is worth $6380 ? 

11. i of 360 is how many times 26 ? 

12. a of 450 is If of what number ? 

13. Paid $350 for a carriage, which was i of what I 
paid for a horse. How much did I pay for the horse ? 

14. How many barrels of flour at 19 a barrel, can be 
bought for A of 1270 ? 

REVIEW. 

195. 1. How many times 1 in ^^ ? In ^ ? In f^ ? 

2. In 6 yards, how many fourths of a yard ? Fifths ? 

3. How many sixths in 4 ? In 5| ? In 8| ? In 10|- ? 

4. Express f in higher terms ; -J- ; f ; -J ; r^. 

5. Express -^ in lower terms ; |4 ; ff ; fj-. 

6. Eeduce ^ and i^ to their lowest terms. 

7. Change f and J to twentieths ; ^ and \ to twelfths. 

8. How many twenty-fourths are^? f? |-? -j^? 

9. Which is greater, f or | ? i or ^ ? f or | ? 

10. Name 3 equivalent fractions for -J- ; for f ; for J. 

11. Change J, \ and \ to fractions haying 48 for a 
common denominator. 

12. Find the least common denominator of the same. 

13. For ^ name 3 equivalent fractions in lower terms. 

14. Name 4 fractions that can Be changed to twentieths. 

15. Change f , 1^ and 2 to sixths, -f and 2|- to twentieths. 

16. How many half-barrels can be filled from 6 barrels 
of flour ? 
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17. How many quarter dollars in $^ ? In $5f ? 

18. How much less is ^ than f ? ^ than | ? 

19. A farmer sold J of his grain to one man, f to 
another, and ^ to another : what part of his grain did 
he sell, and what part had he left ? 

20. A lady paid ^ of her money for a bonnet, J for a 
shawl, and ^ for a pair of gaiters. What had she left ? 
Which cost the most ? 

21. A grocer sells ^ of a box of tea from a box ^ full. 
What part of the whole box is left ? 

22. If a boy earn $7^ a week, and spend $5|, how much 
would he save in 3 weeks ? 

23. John gave J of his money for a sled, and | for a 
cap, and had 39 cents left ; how much had he at first ? 

24. What is the sum of f of 2^+1? Their differ- 
ence? Their product? The quotient of the greater 
by the less ? 

25. When sugar is $18 a barrel, what part of a barrel 
can be bought for 16 ? 

26. How much is the daily wages of a boy who receives 
$4 a week ? $6 a week ? 

27. From 4 tons of coal ^ of a ton was used one month 
and 1-J^ tons the next : how much was left ? 

28. If J of a box of raisins cost 12^, what wiU |- of a 
box cost ? 

20. If I of a yard of silk cost $3, how many yards can 
be bought for 115 ? 

30. Henry bought i a box of figs, and John J as many. 
What part of a whole box did both buy ? 

31. Bought a watch and chain. The chain cost $30, 
which was | of what the watch cost. What did both cost ? 
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WJtITTEN EXAMPIiES. 

196. 1. Eeduce to their lowest terms fj^ ; -^^ ; 

2. Change to integers or mixed numbers, -^^^ ; ^W^ > 

3. Eeduce to improper fractions 164^ ; 47ff ; 104^^. 

4. Change 21 to a fraction having 25 for its denomi- 
nator ; 34 to 50ths ; 75 to 18ths. 

5. Eeduce ^ of f, f , If to equivalent fractions having 
the least common denominator. 

6. The difference between two numbers is ^ and the 
smaller Q-f- : what is the greater ? 

7. The product of two numbers is 56f, and one of the 
numbers 12^ : what is the other ? 

8. What number divided by -^ will give a quotient of f ? 

9. What is the difference between f of 6^ and 4^ + 1-? 

10. A farmer had J of his wheat in 1 bin, ^ in another, 
and 60 bushels in the third. How many bushels had he ? 

11. Paid $1^ a bushel for 10 bushels of wheat, and %^ a 
bushel for 14 bushels of corn ; which cost the more? 

12. How many bushels of oats worth $f a bushel, will 
pay for 3 barrels of flour worth $9J a barrel ? 

13. If a man has 24J bushels of timothy seed, and he 
sells f of it, how much has he left ? 

14. If ^ of 6^ cords of wood cost J of $32, what is the 
cost of 1 cord ? 

15. If I of a farm is valued at 11575, what is the value 
of the whole ? 

16. How many times can a demijohn holding 1\ gal- 
lons be filled from a cask containing 24 gallons ? 
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17. How many yards of cloth | of a yard wide are 
equal to 12 yards f of a yard wide ? 

18. How many pounds of tea at $J a pound will pay 
for 10^ baskets of peaches, sat $^ a basket ? 

19. A man is 56 years old ; f of his age is -^ the age 
of his wife : how old is his wife ? 

20. If ^ of an acre of land is worth $79^, what is 
1 acre worth ? 

21. At $f a pound, how many pounds of coffee can, be 
bought for $6^ ? 

22. If 48 is f of some number, what is J of the same 
number ? 

23. If 7i barrels of pork cost $60, how many barrels 
can be bought for 1156 at the same rate ? 

24. A pole stands ^ in the mud, J in the water, and 
35 feet above the water. What is the length of the pole ? 

25. A certain sum of money is divided among 4 per- 
sons. A has f , B, i, C, ^j, and D has the remainder, 
which is 130. What was the whole sum divided ? 

26. If 3 yards of velvet cost I7f , how much more than 
$10J will 5 yards cost ? 

What is the value of 

27. (75f-7i)^ix3i? 

28. (|ofiof3i + 8f)^(10i-7A)? 

29. (|of A-T-15) X (15-f-iof f)? 

30. (12|^H)-(lHxi) x4? 

31. (|of5i -3xVV)xa-^i + H)P 

32. (|x 14-^iof 15) x37i? 

33. ^Bi^of (2+^6|) X (9|~4f)? 

i2i.fofj, 2iot^ , n 



I 
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REVIEW QUESTIONS. 

197. 1. Define a Fraction. A Fractional Unit. What two 
kinds of fractions are there ? How distinguished ? How is a com- 
mon fraction expressed ? Define the Denominator, and illustrate. 
The Numerator, and illustrate. The Terms of a fraction. 

2. How are Common Fractions classified? Define a Proper 
Fraction. An Improper Fraction. A Mixed Number. What do 
fractions indicate ? What is the Value of a Fraction ? Principle. 
Name and illustrate the General Principles of Fractions, each in 
its order, I, II, III. The General Law. 

3. What is Reduction of fractions ? When is a fraction reduced 
to higher terms ? Principle. Rule. When is a fraction reduced 
to lower terms ? When to its lowest terms ? Principle. Rule. 

4. How is an integer, or mixed number, reduced to an improper 
f n«ction ? How is an improper fraction reduced to an integer or 
mixed number ? 

5. When have two or more fractions a common denominator? 
When the least common denominator ? Principles 1, 2. Rules. 

6. What kind of fractions only can be added or subtracted? 
Why ? Rule for each. How may integers and mixed numbers, if 
small, be treated ? What should always be observed as necessary 
to render complete the solution of an example in fractions ? 

7. How is a fraction multiplied by an integer ? Rule. An inte- 
ger by a fraction ? Rule. A fraction by a fraction. Rule. Why 
use cancellation ? How is a fraction multiplied by its denomina- 
tor? What are fractions connected by the word of sometimes 
called ? How are they to be treated ? 

8. How is a fraction divided by an integer ? Rule. An integer 
by a fraction ? Rule. A fraction by a fraction ? Rule. How 
are integers and mixed numbers to be treated? What kind of 
expresfflons are sometimes called Complex Fractions? How are 
they to be treated ? 




DECIMAL PRA-CTIONS. 

198. 1. If a cnbic block be divided into 10 equal 
parte, what part of the whole block is 1 part called? 
3 parts ? 3 parts ? 4 parts ? 5 parts ? 

3. If a unit be divided into 10 equal parts, what are 
the parts called ? 

3. What is the fractional nnit ? 

4. If 1 tenth of a cubic block be divided into 10 other 
equal parts, what part of the whole block is 1 part? 
2 parts ? 3 parts ? 4 parts ? 6 parts ? 

5. What is A 0* 1^ ? A of 1^ ? A of iV ? 

6. If a unit be divided into 100 equal parts, or each 
tenth into 10 equal parts, what are the parts called ? 
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7. What is the fractional unit ? 

8. What part of 1 tenth is 1 hundredth ? How many 

1 hundredths is 1 tenth ? 

9. If 1 hundredth of a cubic block be divided into 10 
equal parts, what part of the whole block is 1 part? 

2 parts ? 3 parts ? 5 parts ? 7 parts ? 9 parts ? 

10. Whatis^of^J^of^iy? l^yOfyJ^? T^Ofyf^? 

11. If a unit be divided into 1000 equal parts, or each 
1 hundredth into 10 equal parts, what are the parts 
called ? 

12. What is the fractional unit ? 

13. What part of 1 hundredth is 1 thousandth ? How 
many 1 thousandths is 1 hundredth ? 

NOTATION AND NUMEEATION. 

199. A Decimal Fraction is one or more of the 
decimal divisions of a unit. Thus, -j^, ^, yj^, tMtt* 
etc., are decimal fractions. 

300. Decimal fractions are commonly called Decimals. 

301. Decimal Fractions are unlike Common Fractio^iSy 
because their denominators increase and decrease by the 
uniform scale of 10, the same as integers. The fractional 
units are, therefore, always tenths, hundredths, thou- 
sandths, etc. 

303. The Decimal Sign (.), called the tZea'T/iaZ 
point, is used to distinguish a decimal from an integer, 
and must always be placed at the left, or before the figure 
or figures that are to be regarded as decimals. 
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« 

It also indicates the denominator , and determines the 
value of the decimal expression. 

!303. Decimal fractions may be numerically written 
in two WB,j8, viz. : either as common fractions, the de- 
nominator being expressed, or in decimal notation, the 
denominator being omitted, but indicated from the place 
the numerator occupies in the scale. Thus, 



<r> 



1 dy 



or .5, 


read 


5 tenths. 


" .25, 




25 hundredths. 


" .125, 




125 thousandths. 


" .07, 




7 hundredths. 


'' .016, 




16 thousandths. 


" .009, 




9 thousandths. 



204. The denominator of a decimal fraction, when 
expressed, is always 10, 100, 1000, etc., or 1, with as many 
ciphers annexed as there are figures in the given decimal. 
Thus, .3 = ^ ; .04 = y^ ; .005 = j^, etc. 

205. To express in decimal form a decimal fraction 
written in the form of a common fraction, omit the de- 
nominator, and if the numerator contain as many figures 
as there are ciphers in the denominator, place the point 
before it for the decimal required. Thus, ^ = . 7 ; 
tW = .36;3Wv = .145, etc. 

206. But if the number of figures in the numerator 
are not equal to the number of ciphers in the denomina- 
tor, prefix ciphers to the numerator until the number of 
places are equal to the ciphers in the denominator, and 
place the point before the whole. Thus, -5-^ = . 05; 
tHt = .012 ; T^ == .008, etc. 
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JEXEJEtClSBS, 



207. 1. Express in decimal form yj^. 

■j^ = .09 AlTALYSis.— The numerator is 9, the denomi- 

nator 100 ; the decimal is expressed by 2k point, 
naughty nine; thus, .09, and is read nine hundredths. 



In like manner analyze and express, 



2. 
3. 

4. 



A. 



5. 

6. 

7. 






8. 

9. 

10. 



too* 
TffW 
looo* 



11. 

12. 

13« tMiT' 



20. 

•nnr- 
nftnr- 



The teacher should exercise the class araUy by rapidly dictating 

similar examples, thus : " The denominator is 100, the numerator 5 : 

what will express the decimal ?" The prompt response should be, 

** Point, naught, five, read fioe-hundredths" (.05). 

Quea. " The denominator is 1000, the numerator 26 ?" 

Ans. "Point, naught, two, dx, read twenty -six tJuyumndtha** (.026). 

308. 1. Express and read as a common fraction .09. 



.09 = ^ 



Analysis. — The numerator is 9, the denomi- 
nator 100, and the fraction is tJtf* 



In like manner express and read, 

2. .6 ; .02 ; .28 ; .45 ; .024 ; .010. 

3. .009; .075; .150; .204; .040; .110. 

Oral exercises similar to the following should be freely used. 
The teacher pronounces distinctly, "Point, naughty fite^ The 
pupil promptly responds, " The numerator is fi'oe, the denominator 
one hundred, and the fraction \&fite hundredths" (t&tt)- 

Ques. "Point, naught, two, six?" Ans. **The numerator is 
twenty-six, the denominator one thousand, and the fraction is twenty- 
six thousandths " (to&tj)- 
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209. When the decimal point stands between the 
integral and decimal parts of the same number it is also 
called the sepatrix, and is read, and; thus, 5.6 is read 
5 and 6 tenths ; 9.36 is read 9 and 36 hundredths. 

When an integer and decimal are written together the 
expression is a Mixed Number (163). 

The relation of decimals and integers to each other is 
clearly shown by the following 

Table. 




■V- 



->» V. 



Integers. Decimals. 

!310« As in integers, so in decimals, make the order 
of units the starting point of notation and numeration, 
extending the scale to the left of units place in writing 
integers, and to the right of units place in writing decimals. 

The first order to the left of nnits is tenSy and the first order to 
then^A^of units is tenths; the second order at the left is hun- 
dreds y and the second order to the right is hundredths; the third 
order to the left is thousands^ and the third order to the right is 
thousandths, and so on, the mtegers on the left, and the decimals 
on the right, corresponding in name, being equally distant from 
the units place. 
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311, Both in integers and in decimals, the value ex- 
pressed by any figure is determined by the position of 
that figure, and is always ten times the value of the same 
figure in the next lower order, or 1 tenth the value of the 
same figure in the next higher order. Hence, 

212. In writing decimals, as in integers, vacant orders 
must be filled with ciphers (39, 2). 

To express 4 thousandths, write 4 in the third place, 
and ciphers in the second SiJid first places ; thus, .004. 

313. Placing a cipher after the point and before the 
numerator of a decimal fraction, multiplies the denomi- 
nator by 10, hence divides the decimal by 10 (167, II, 2). 

Thus, .3 = ^ ; .03 = yj^, .003 = y^^, etc. Or, .3 
-^10 = .03; .03 -r- 10 = .003, etc. 

314. Kejecting a cipher from before the numerator 
divides the denominator by 10, hence multiplies the deci- 
mal by 10 (167, 1, 2). 

Thus, .005 = y^ ; .05 = y^ ; .5 = ^. Or, .005 x 
10 = .05; .05 X 10 = .5. 

315. Annexing a cipher to a decimal multiplies both 
numerator and denominator by 10, hence reduces to 
higher terms (167, III, 1). 

Thus, .3 = ^; .30 = T^; .300 = ^^^, etc. Or, 
.3 = .30 = .300, etc. 

316. Eejecting a cipher from the right of a decimal 
divides both numerator and denominator by 10, hence 
reduces to lower terms (167, III, 2). 

Thus3«yyV = -500; 3«yV=-50; ^ = .5. Or, .500 = 
.50 = .5. 
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From the preceding illustrations are readily deduced 
the following 

317. Principles. — 1. Decimals are governed hy the 
same laws of notation as integers. Hence 

2. The value of any decimal figure depends upon the 
place it occupies at the right of the decimal sign (311). 

3. Every removal of a decimal figure one place to the 
right diminishes its value tenfold (313). 

4. Every removal of a decimal figure one place to the 
left increases its value tenfold (314). 

5. Ciphers may be annexed to, or omitted from, the right 
of any decimal, without changing its value (315, 316). 

WRITTEN EXERCISES, 

1. Express in figures fifty-four thousandths. 

■ H. =.054 Analysis. — ^The nnmerator is 54, and the 

denominator 1000. Since 54 thousandths 
decimally expressed is equal to 5 hundredths and 4 thousandths, 
write 4 in thousandths place, and 5 in hundredths place, and a 
cipher in tenths place. Hence .054 is the decimal required. 



Express decimally 

2. Twelre hundredths. 

3. Nine thousandths. 

4. Forty-six hundredths. 



5. Twenty-five thousandths. 

6. Ninety-two thousandths. 

7. Eight ten-thousandths. 



EuLE FOR Decimal Notation. — Write the numerator 
of the decimal the same as if an integer, writing ciphers 
in the place of vacant orders to give each significant figure 
its proper value, and place the decimal point before tenths. 
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In like manner express decimally, 



11. 32 hundred-thousandths. 

12. 320 hundred-thousandths. 

13. 1308 miUionths. 



8. 58 thousandths. 

9. 23 ten-thousandths. 
10. 126 ten-thousandths. 

14. Forty-five, and forty-five thousandths. 

15. Ten, and 2037 hundred-thousandths. 

16. Twelve hundred, and 120 ten-thousandths. 

17. One thousand, and 500 hundred-thousandths. 



18. 
19. 



■AMAr 
100 0* 



20. 
21. 



1 32 
100000* 

lOOOOO' 



22. ^SjiUif' 

23. 218 ^0^0^0 * 



318. Eead the decimal .075. 
.075 = 75 thousandths. 



AfiTAiiYSis. — The numera- 
tor of the fraction is 75, and 
the denominator 1000. The figures of the decimal express tenths, 
7 hundredths, and 5 thousandths, read 75 thousandths. 



In like manner copy and read. 



2. .007. 

3. .0125. 



4. .215. 

5. .0342. 



6. ,0075. 

7. ,04062. 



8. .3000. 

9. .40500. 



EuLE FOR Decimal Numeration. — ^I. Numerate from 
the decimal point to the righty to determine the denomina- 
tor , and toward the decimal point from the right , to deter- 
mine the numerator. 

II. Read the decimal as if an integer, and give it the 
name of its right-hand order. 

Copy and read, 

10. 4.86; 26.009; 7.4003; 125.00275. 

11. .00104; 5.4300; 30.003146; .0005200. 

Dictation exercises should be given by the teacher until the clas^ 
can icrite and read decimals with rapidity and correctness. 
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QUESTIONS FOR REVIEW. 

219* 1. What are t^, tJtt, tA^ called? Define a Decimal 
Fraction. What are decimal fractions commonly called ? What 
is a decimal scale? What numbers are written in the decimal 
scale ? What are the fractional units of a decimal fraction ? How 
does a decimal fraction differ from a common fraction ? 

2. What is the Decimal Sign ? For what is it used ? Where 
placed? How is the value of a decimal expression determined? 
In how many ways may a decimal fraction be written ? Is it a 
decimal in either case ? Why ? 

3. What is the denominator of a decimal fraction ? What figure 
of the numerator determines the name of the denominator ? How 
is a decimal fraction in the form of a common fraction written in 
decimal form? When the point is placed between the integral 
and decimal parts of a number, what is it called ? How read ? 
What is a mixed number ? 

4. Where do we commence to write and read decimals ? What 
is the scale to the right of units made up of ? To the left of units ? 
Name the first five orders of decimals. To what orders of integers 
do they correspond ? 

5. How is the value of any figure in a decimal determined ? 
How many units of any order make one of the next higher ? What 
is done with vacant orders in writing decimals ? 

6. How does placing a cipher before the numerator of a decimal 
fraction affect the denominator ? How, the decimal ? Rejecting a 
cipher from before the numerator has what effect upon the denomi- 
nator ? Upon the decimal ? Illustrate. What effect is produced 
by annexing a cipher to a decimal? By rejecting a cipher? 
Illustrate. 

7. Repeat principles 1, 2, 3, 4, 5. Rule for Decimal Notation. 
Rule for Decimal Numerations. 




DECIMAL CURRENCY. 

3S0. Currency is money, as coin, bank-bills, treas- 
ary notes, etc., in circalation as a medium of trade. 

231. A Decimal Currency is a cnireney whose 
denominations increase and decrease by the uniform Bcale 
of 10. 

338. The Legal Currency of the United States, 
is a decimal currency, and is sometimes called Federal, or 
United States money. 

333. Its denominations and their relative values are 
shown in the following 



10 mills (wi.) 

10 cents 

10 dimes or 100 cents 

10 dollars 



Table. 
make 1 cent. 



1 dime, 
1 dollar. 
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224. The dollar is the unit of United States money, 
and all the lower denominations are decimals of a dollar, 
and separated from it by the decimal point. Thus, two 
dollars four dimes six cents five mills, are expressed 12.465, 

!325« It will thus be seen that the dime is 1 tenth part 
of the unity or dollar; the cent is 1 tenth part of the 
dime, or i hundredth part of the dollar ; and the mill is 
1 tenth part of the cent, or 1 hundredth part of the dime, 
or 1 thousandth part of the dollar. 

The denomination of dimes is not regarded in business opera- 
tions, but the two places of dimes and cents, or of tenths and hun- 
dredths are appropriated to cents. Thus, 5 dollars 3 dimes 6 cents 
are written $5.86, and readme d(Ma/rs thirty -six cents. Hence, 

!326. When the number expressing cents is less than 
10, write a cipher before it in the place ot tenths, or 
dimes. Thus, 7 cents is written $.07 ; 9 cents, $.09. 

In bnsiness, cents are frequently written as common fractions of 
a dollar; thus, $3.25 is written $3^j\r, and read 3 and -ftfW dollars. 
The hcdf'Cent may be written either as a common fraction, ^, or as 
5 mills. Thus, 37 and one-half cents is written $.37^, or $.875. 

In business calculations, if the mills in the final resfuZt is 5, or 
more than 5, they are considered a cent ; if less than 5, they are not 
regarded. Thus, $3,198 would be called $3.20, and $1,254, would 
be called $1.25. 

237. PfiiN'CiPLEa — ^1. Decimal Currency is expressed 
according to the decimal system of notation, 

2. All the operations upon Decimal Currency are the 
same as the corresponding operations on Decimals. 

United States money was established by act of Congress, 1786. 
Previous to that, pounds, shillings and pence were in use. 
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WItlTTEN JEXBBC18JES, 

Express in figures, 

1. Five dollars twenty cents. $5.20. 

2. Three dollars nine cents. 

3. Forty dollars ten cents. 

4. Sixty-six dollars nine mills. 

5. 74 cents 5 mills. 1.745. 

6. 9 dollars 20 cents 6 mills. 

7. 20 dollars twelve and a half cents. 

8. 96 cents seven mills. 



Bead 






1 7.84. 


$ 45.094. 


$100,658. 


$10.05. 


$ 50.50. 


$ 40.404. 


$25.12f 


$100,005. 


$ .872. 



EEDUOTION. 

Case I. 

238. To reduce decimals to lower or higher 
orders. 

1. In 1 melon how many tenths of a melon ? How 
many hundredths 9 How many thousandths ? 

2. In 3 tenths of a mile how many hundredths ? In 
30 hundredths how many thousandths ? 

3. How many tenths in 2 units ? In 3 ? In 4 ? In 5 ? 

4. How many tenths in 30 hundredths ? In .40 ? 

5. How many hundredths in 5 tenths ? In. 6? .7? .8? 

6. How many thousandths in 2 units ? In 4 ? In 6 ? 

7. How many thousandths in .06 ? In .08 ? .12 ? 
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8. How many hundredths in 300 thousandths ? How 
many tenths ? 

9. How many hundredths in .200 ? In .320 ? In 
.1500? In .2500? 

10. How many tenths in 4 units ? How many hun- 
dredths ? How many thousandths ? 

11. In 3000 thousandths how many hundredths ? How 
many tenths ? How many units ? 

12. How many cents in II ? $2? $3? $5? $7? 18? 

13. How many mills in 6 cents ? In 7 cents ? 8 cents ? 
9 cents ? 10 cents ? 

14. How many cents in 2 dollars 20 cents ? In 5 dol- 
lars 18 cents ? 

15. How many mills in $2 ? In $3 ? In 45 cents ? 

16. How many doUars in 400 cents ? In 525 cents ? 

17. How many hundredths of a dollar are 5 cents? 
25 cents ? 56 cents ? 

18. How many thousandths of a dollar are 5 mills ? 
5 cents 5 mills ? 23 cents 8 mills ? 37^^ cents ? 

19. How many cents in 2000 mills ? How many dol- 
lars? 

20. Express decimally 5 cents. 

Let the pupil answer, ** Point, naught, jvoe, read jvoe hun- 
dredtJia" (.05). 

21. Express decimally 7 cents ; 8 cents ; 9 cents. 

22. Express decimally 5 mills ; 6 mills ; 6 cents 6 
mills ; 14 cents 5 mills ; 22 cents 7 mills. 

23. What part of a dollar is 9 cents ? 12 cents ? 24 
cents ? 48 cents ? 50 cents ? 75 cents ? 

24. Change .5 to hundredths. To thousandths. To 
ten-thousandths. 
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25. Change .5000 to thousandths. To hundredths. 
To tenths. 

26. What is a common denominator of .3 and .05 ? 

27. Change .2, .04 and .005 to equivalent decimals 
having a common denominator. .15, .6, and .125. 

Decimals are reduced to a common denominator ly an- 
nexing ciphers until the number of places in each are equal. 

Dictation exercises similar to the preceding should be continued 
nntil the class are thoroughly familiar with the subject. 

WBITTJEN EXERCISES, 

1. Eeduce .4 and .23 to ten-thousandths. 



.4 = .4000 



OPBRATioir Analysis. — Since annexing ciphers to a 

decimal does not change its value (215), 
annex ciphers to the given decimals until 
.23 = .2300 the right-hand cipher occupies the place 

of the required order. 



2. Reduce .06 and .034 to ten-thousandths. 

3. Reduce .9 and .240 to hundred-thousandths. 

4. Reduce .0041 and .07 to million ths. 

5. Reduce .326 to ten-million ths. 

6. Reduce .32016 to hundred-millionths. 

7. Reduce .006 to hundred-thousandths. 

8. Reduce .8, .104 and .0031 to equivalent decimals 
having a common denominator. 

9. Reduce 24, 2.73, .0062 and .9 to equivalent deci- 
mals having a common denominator. 

An integer is reduced to a decimal by placing the decimal point 
after units, and annexing ciphers ; one cipher reducing it to tenths, 
two ciphers, to hundredths, and so on. Thus, 2 = 2.0 = 2.00. 
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10. Change 125 to cents. 

OPERATION. Analysis. — Since |1 is 100 

$25x100 = 2500 cents, cents, |25 are 25 times 100 

cents, or 2500 cents (89). 
Hence, 

329. To change dollars to cents omit the sign (I) 
and annex two ciphers; dollars to mills annex three 
ciphers ; cents to mills annex one cipher. Thus, $9 = 
900 cents = 9000 mills; 1.45 = 450 mills. 



Eednce 

11. 147 to cents. 

12. 1163 to cents. 

13. $35 to mills. 



14. $104 to mills. 

15. 67 cents to mills. 

16. $.87 to mills. 



17. How many cents are $56 ? $200? $107? $321? 

18. How many mills are $27 ? $. 96 ? $. 72 ? $. 87 ? 

230« To change dollars and cents^ or dollars cents 
and mills^ to mills^ remoye the decimal point and 
sign ($). Thus, $4.28 equals 428 cents; $2,375 equals 
2375 mills. 

19. How many cents in $18.75? $84.09? $30.06? 

20. How many mills in $5. 6^5 ? $. 76 ? $. 085 ? 

21. Beduce. 03400 to thousandths. 

OPERATION. Analysis. — ^Since omitting ciphers 

.034|00 = .034 from the right of a decimal does not 

change its valne (216), cat off as 
maMj ciphers or figures from the right of the given decimal as will 
reduce it to the required order. 



Beduce 

22. .23000 to hundredths. 

23. .10200 to thousandths. 



24. .9000 to tenths. 

25. .0700 to hundredths. 
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26. Beduce 4.04000 to thousandths. 

27. Eeduce 3.120400 to ten-thousandths. 

28. Eeduce .75030000 to hundred-thousandths. 

29. Eeduce 2.00800000 to milKonths. 

30. Change 1875 cents to dollars. 

OPERATION. Akalysis. — Since 100 cents make $1, 

1100^18175 ^^^^ cents are as many dollars as 100 cents 

are contained times in 1875, which is 18.75 
times (113). Hence, 



$18.75 



331« To change cents to dollars^ prefix the sign ( I ) 
and point off two figures to the right ; mills to dollars, 
point off three figures from the right. 



Eeduce 

31. 3467 cents to dollars. 

32. 10408 cents to dollars. 

33. 46725 mills to dollars. 

34. 30200 cents to dollars. 



35. 762 mills to cents. 

36. 5607 mills to dollars, 

37. 3009 cents to dollars. 

38. 850 mills to cents. 



Case II. 
332. To reduce a dedimal to a coniinon faction. 

1. How many halves in -^2 In -^ ? 

2. How many fifths in^? In^? In-^? 

3. How many fourths in -^ ? -^ ? -^g- ? 

4. How many twentieths in yf^ ? -^ ? -^^ ? 

5. In .50 how many halves? Fourths? Tenths? 
Twentieths ? 

6. How many fourths in .25 ? In .75 ? 

7. How many eighths in .40? In .80? In 1.20? 



REDUCTION. 
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WRITTEN EXERCISES, 

1. Eednce .125 to a common fraction expressed in 
lowest terms. 



OPEBATION. 

.125 = 3i^ = i 



Analysis. — The numerator is 125, 
the denominator 1000, and the frac- 
tion "ASyV* which reduced to its lowest 



terms is \, Hence .125 = \, 

Eeduce to equivalent common fractions. 



2. $.4. Ans. $|. 

3. .16. 

4. $.75. 



5. .008. 

6. .08. 

7. .225. 



8. .024. 

9. .0075. 
10. .1875. 



11. .0625. 

12. .00125. 

13. .0068. 



EuLE. — Omit the decimal pointy then write the numera- 
tor over the proper denominator, and reduce to its lowest 
terms. 

Seduce to common fractions in lowest terms. 



14. $.375. 

15. .475. 

16. $.875. 



17. .0024. 

18. .068. 

19. .3125. 



23. $.125. 

24. $.625. 

25. $.1875. 



20. .5625. 

21. .0016. 

22. .00060. 

26. Express by an integer and common fraction 8.25. 

27. Express by an integer and common fraction $12.75. 
25.005. $36,125. 

28. Express by an integer and common fraction 37.0375. 
$9,625. 42.1875. 

Case III. 
233. To reduce a common fraction to a decimal. 

1. How many tenths in J ? How many hundredths ? 

2. How many tenths in I ? In|? Inf? 

3. How many hundredths in^? In J? In^? 
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WBITTEN BXBRCISES. 



1. Eeduce f to an equivalent decimal. 



1st operation. 

Or, 2d opebation. 
4)3.00 

.75 



AiTALYSis. — ^Annex the same 
niimbep of ciphers to both terms 
of the fraction, and divide the 
resulting terms by 4, the signi- 
ficant figure of the denominator, 
to obtain the decimal denomina- 
tor 100. Then change to decimal 

form (205). Or, the same result may be obtained more directly 

as in the second operation. 

2. Eeduce -^ to its equivalent decimal. 
1st operation. 2d operation. 

16)_1^0000 Or, 3i^ = ,i^^yyyv = ,iyyV = .0625 

.0625 
The reason for prefixing a cipher to the quotient is apparent in 
the second oi>eration. 

Eeduce to equivalent decimals. 



3. f 


6. f 


9. M- 


12. $|. 


4. i 


7- M- 


10. -h- 


13. IJ. 


5. ^. 


8. A. 


11. T*T. 


14. ^. 



EuLE. — I. Annex decimal ciphers to the numerator and 
divide ty the denominator, 

II. Point off as many decimal places in the result as 
are equal to the number of ciphers annexed. 

The sign -f- is sometimes placed after the result to show that 
there is still a remainder. Thus, 4 = 333i, or 333 + . 

Eeduce to equivalent decimals. 



15. 


f 


18. 


^■ 


21. 


m- 


16. 


3 
S6* 


19. 


tt- 


22. 


3}. 


17. 


$s*o. 


20. 


■^^ 


23. 


«12+*. 
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ADDITION. 

234. 1. What is the sum of ^3^^. and ^? .5 and .3 ? 

2. What is the sum of -^ and -^ ? .09 and .12 ? 

3. What is the sum of 3^ and -j^yJg. ? .4 and .08? 

4. Find the sum of .15, .2 and .07. Of .6, .20 and .06. 

5. Find the sum of -^ and y^. Of .06 and .006. 

6. Find the sum of 12. 5, $3 and $. 6. 

7. Find the sum of $.16, $.08 and $1.3. 

8. How many decimal figures in the sum of tenths and 
tenths f Of tenths and hundredths f Of hundredths and 
th(msa:\dths ? Of tenths and thousandths ? 

235. Since decimals and integers increase and de- 
crease uniformly by the scale of 10, decimals expressing 
like parts of a unit may be added^ subtracted, multiplied 
and divided in the same manner as integers. 

The pupil should be required to obtain and express all results in 
decimal form. 

WMITTEN EXERCISES. 

1. What is the sum of 2.125, 13.07, 7.8 and .3142 ? 

OPERATION. Analysis. — Since figures 

2.1250 2.125 ®^ *^® same unit value only 

130700 1S07 ^^^ ^® added (50), write the 

7 ft ^^^ 7 ft numbers so that figures of 

' ^ ^ ^ ' ^ ^ r^ the same order shall stand in 

.3142 .3142., , ,^, 
the same column, and the 

23.3092 23.3092 decimal points directly under 

one another. Reducing the 

decimals to a common denominator by annexing ciphers (228), 

or supposing them to be annexed^ add as in integers, placing the 

decimal point before tenths in the sum. 
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In like 


manner add^ 






(2.) 


(3.) 


(4.) 


(5.) 


42.3 


12.326 


4031.06 


.608242 


13.06 


204.09 


108.304 


.0315044 


8.049 


8.3024 


9.001345 


.8034 


1.6 


52.007 


76.739 


.086 


.037 


324.1 


250.0007 


.9106 


65.046 






2.4397464 



6. Find the sum of $28.60, $125, $3,875 and $.945. 

7. Find the sum of $5.08, $.69, $250.46 and $17,375. 

EuLE. — ^I. Write the numbers so that figures of the 
same order shall stand in the same column. 

II. Add as in addition of integers, and place the deci- 
mal point before the order of tenths in the sum, 

8. What is the sum of 36 hundredths, 207 thousandths, 
321 ten-thousandths, and 75 hundred-thousandths ? 

9. A grocer bought a barrel of sugar for $21.84, a box 
of tea for $42,375, a cheese for $6.08, and a tub of butter 
for $10. 125 : what was the cost of all ? 

10. How many acres of land in 3 farms, containing 
respectively 87i^ acres, 126-5^ acres, and 140J acres ? 

11. Add 275 dollars 12 cents 5 mills, 50 dollars 50 
cents, 32 dollars 5 cents 5 mills, and 75 cents. 

12. A lady paid $75.50 for some furs, $20.18f for a 
dress, $3^ for a parasol, and $15|-*for a shawl. How 
much did she pay for all ? 

13. What is the sum of 800 dollars 800 cents 800 
mills ? 
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14. What is the sum of 15 hundred, 15 tens, 15 tenths, 
and 15 hundredths ? 

15. A man divides his farm into 6 fields, containing 
respectively 15 acres, 22^ acres, 30.06 acres, 41^ acres, 
28.325 acres, and 17^ acres. How many acres in his farm ? 

16. Bought a ton of coal for $7.46, a barrel of sugar 
for $28.37i, ^ ^^S o' coffee for $12i, and a barrel of flour 
for $9. 06 J. What was the cost of all ? 

Find the value 

17. Of 16.5 + .0348 + 7^ + .07^ + 1.008 + f 

18. Of $.87i + $5| + $86 + $.338 + $1 + $102.95. 

19. Of 26 tenths + 416 hundredths + 9 thousandths 
+ 5 millionths. 

SUBTEACTIOK. 

336. 1. Prom ^ take ^. From .7 take .4. 

2. From -^ take yf^-. From .24 take .08. 

3. From yHtt take yj^^. From .018 take .007. 

4. From -^ take -^. From .8 take .75. 

5. What is the difference between f and t%- ? i and .5 ? 

6. What is the difference between 2 and .2 ? 1 and .75 ? 

7. Find the value of -j^^j- — .3 ; .25 — J ; .60 — .5. 

8. Findthe valueof $.75— $.5; $J— $.25; $^—$.4. 

9. Which is greater $i or $.5 ? $.35 or $i ? $.7 or $f ? 
$f or $. 75 ? 30 cents or $.3 ? $^ or 40 cents ? 

10. If there be three decimal figures in the minuend 
and one in the subtrahend, how many, in the remainder ? 
If ttvo in the minuend and four in the subtrahend ? If 
none in the minuend and three in the subtrahend ? If 
five in the minuend and none in the subtrahend ? 
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WniTTEN EXEItCISEa, 

1. From 7.6325 subtract 5.4. 

OFBRA.TION. ANAiiTBiB. — ^Write the given 



numbers as in addition, the 
subtrahend under the minu- 
end, reducing the decimals to 
a common denominator by 
annexing ciphers (228), or 

supposing them to be annexed until each are equal in number of 

places, then subtract as in integers. 



7.6325 
5.4000 ^^' 

2.2325 



7.6325 
5.4 

2.2325 



(2.) 


(3.) 


(4.) 


(5.) 


From 18.5 


2.8706 


.50376 


.36 


Subtract 2.3476 


.49 


.065 


.127084 



16.1524 



2.3806 



.43876 



.232916 



6. From $125.75 subtract $41,095. 

7. From 11.375 subtract 1.88. 

8. From .84032 subtract .0047. 

EuLE. — I. Write the subtrahend under ths minuend, 
so that figures of the same order shall stand in the same 
column. 

II. Subtract as in subtraction of integers and place the 
decimal point before the order of tenths in the remainder. 



From 

9. 297.5 take 4.273. 

10. 9.00372 take .009. 

11. 5001.1 take .10002. 

15. From .00038 take 33 ten-millionths. 

16. From 30000 take 3 millionths. 



From 

12. Two take 2 ten-thousandths. 

13. Ten take 10 thousandths. 

14. Four take 24 millionths. 
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17. Prom 578 tenths take 736 hundredths. 

18. From 1 take 9999 thousandths. 

19. From 30.034 take .11034. 

20. From 24763 take 87 hundredths. 

21. From 25 hundred take 25 hundredths. 

22. From 600 dollars take 600 cents. 

23. From four hundred twenty-seven thousandths take 
four hundred twenty-seven millionths. 

24. A man having $1000 in bank drew out $450.62 : 
how much remained *in bank ? 

25. Sold a horse for $300, which was $65.25 more than 
he cost : how much did he cost ? 

26. Bought a farm for $2560.50 ; paid at one time 
$1046, and at another time $807.87 : how much remains 
unpaid ? 

27. From a piece of cloth containing 56.25 yards, 24^ 
yards were cut : how many yards remained ? 

28. Bought groceries to the amount of $7.18 : how 
much change must I receive for two five-dollar bills ? 

29. A coal dealer bought 570.5 tons of coal, and sold 
at different times 80.54 tons, 120^ tons, and 11 4| tons : 
how much had he left ? 

30. A man having $14725, gave $3560 for a store, and 
$7015. 87i^ for goods ; how much money had he left ? 

Find the value of 

31. (4.5 + .036) — (1.9 — .0027). 

32. $50 — $15.36 + $6| — $10f 

33. (.375 + 34) — (56.2 — 45.002). 

34. ($.87i + $14|) — ($5.10 + $.75). 

35. (155.006 — .32) — (80.0032 + 55.1). 

36. $70 — ($25.4 — $10.12i) + $7i. 

8 
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MULTIPLICATION. 

237. 1. How much is 4 times -^ ? 3 times .2 ? 

2. How much is 6 times yJir ? ^ times .04 ? 

3. What is the product ot^^xS? 3 x .02 ? 

4. What is the product of ^ x i^ ? .3 x .2 ? 

6. What is the product ot-j^x^? .3 x .02 ? 

6. What is the product of y^ x x^ ? .03 x .02 ? 

7. How much is 6 times .6 of a doUar ? 7 times ^hr 
of a dollar ? 8 times .005 of a dollar ? 

8. How much is 2 X .5 ? 2x.05? 2x.005? 2x.0005? 

9. How many decimal places in the product of tenths 
multiplied by units? Tenths by tenths? Tenths by 
hundredths ? Hundredths by hundredths ? 

10. If there are two decimal figures in the multiplicand, 
and two in the multiplier, how many will there be in the 
product ? If three in the multiplicand and one in the 
multiplier ? If none in the multiplicand and/ot^r in the 
multiplier ? 

238. Peinciple. — The number of decimal 'places in 
the product of two decimals, is equal to the number of 
decimal places in both factors. 

WItlTTEN EXERCISES, 

1. Multiply .56 by. 4. 

OPERATION. Analysis. — Multiply as in common fractions 
.56 (189) ; thus, .56 x .4=t% x A=tWb-=.224 Or, 
^ 4 Multiply as in integers, and since hundredths 

multiplied by tenths produces thousandths, the pro- 
duct must contain three decimal places, or as many 



.224 

as both factors contain. (Prin.) 
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(2.) 

Midtiply 4.64 
By 3.35 



(3.) 

53.062 
4.53 



(4.) 

.1346 

.203 



(5.) 

675.1 
.008 



What is the product of 



6. 6 times $2.45. 

7. 9 times .326. 

8. 26 times 4.007. 

9. 15 times .0038. 



10. .5 of $6.25. 

11. .22 of 3.84. 

12. .07 of $12,031. 

13. .042 of .506. 



14. $3.6 X. 045. 

15. .723x6.04. 

16. 28.7 X. 029. 

17. .186 X $4.02. 



EuLE. — Multiply as in multiplication of integers, and 
from the right of the product point off a^ many figures for 
decimals as there are decimal places in both factors. 

1. If there are not as many figures in the product as there are 
decimals in both factors, supply the deficiency by prefixing ciphers. 

2. To multiply by 10, 100, 1000, etc., remove the decimal point 
in the multiplicand as many places toward the right as there are 
ciphers in the multiplier (89). 

Multiply and express the product in decimals. 



18. 


25 by 25 hundredths. 


24. 


.0012 by 1000. 


19. 


76 by 2i hundredths. 


25. 


$2,032 by 100. 


20. 


42 units by 42 tenths. 


26. 


.87^ by .08f 


21. 


.56 by .0007. 


27. 


.046 by .046. 


22. 


2.3042 by .0234. 


28. 


'$242.5 by f 


23. 


USi by 6}. 


29. 


i by 4.5. 



Find the value 

30. Of 28 X .25 X 6. 

31. Of .014 X 6.2 X .007. 

32. Of $37i X .08 X f 



33. $200 X 3f X .006. 

34. .304 X 100 X lOJ. 

35. $59.36 X 2i X .9. 
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36. Multiply sixty-five thousandths by two hundred 
twenty ten-thousandths. 

37. If an acre of land produce 35.7 bushels of wheat, 
how many bushels will 5.125 acres produce ? 

38. If a boy earn $.87^ in 1 day, how much wiU he 
earn in 9|- days ? 

What is the value 

39. Of 46 mules, at $75,375 each ? 

40. Of 100 barrrels of flour at $9.62^ each ? 

41. Of 14J yards of cloth at i4^ a yard ? 

42. Of 125 bushels of oats at $.625 a bushel ? 

43. Of 85 pounds of sugar at 10 cents a pound ? 

44. Of 25| bushels of timothy seed, at $3.25 ? 

45. Of 3000 pounds of wool, at 37^ cents ? 

46. In 1 rod is 16.5 feet : how many feet in 30.005 
rods ? 

47. If 1 dollar in gold be worth 109J cents in currency, 
what is 1500 in gold worth ? 

48. A farmer took 3 tons of hay to market, for which 
he received $12.62^ a ton. He bought 2 barrels of flour 
at $9^ a barrel, 25 pounds of coffee at $.37^ cents a 
pound, and 3 hand-rakes at $.75 each. How much money 
had he left ? 

Find the value of 

49. 46.37 X .032 + 46.5 — .0084. 



50. 320.48 — 24.5 x 4.2 + .9805. 

51. (72.06 - 9.1425) x (16 — 4.25). 

52. 1.45 X 26 + iO x 3.74. 



53. 25.1 X .008 + 8 — .0326 x 5. 



54 (100 — 4.75 X .09 + 6.31) + 400. 
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DIVISION. 

339. 1. What is i of V^j, ? iot^? iof^^? 

2. What is i of .8 ? ^ of .35 ? ^ of .048 ? 

3. Divide A by ^ ; ^^ by ^^ ; y^ by -nftnr. 

4. Divide .8 by 4 ; .8 by .4 ; .08 by .04 ; .008 by .004. 
. 5. Divide ^hj^; ^ by ^^ ; .25 by .025. 

6. Divide 3.6 by 6. 

Ai^ALYSis. — 3.6 equals 36 tenths, and i of 36 tenths is 6 tenths. 
Hence 3.6 -f- 6 = .6. 

7. Divide .36 by 6 ; .36 by .06 ; .036 by .006. 

8. Divide A by yf^ ; .3 by .06 ; 1.5 by .05. 

Reduce the fractions to a common denominator. 

9. Multiply 1^ by ^ ; .7 by .5. Divide .35 by .7. 

10. Multiply 1^ by -rfy ; .7 by .05. Divide .035 by .7. 

11. The product of two factors is .35, one of which is 
.5 : what is the other ? 

12. The product of two factors is .035, one of which 
is .07 : what is the other ? 

13. The product of two factors is .0035, one of which 
is .05 : what is the other ? 

14. Divide . 14 by 7 ; .48 by .04 ; .0060 by .012. 

15. How many decimal places in the quotient when 
tenths are divided by units 9 Tenths by tenths ? Hun- 
dredths by tenths f Thousandths by hundredths ? Ten- 
thousandths by hundredths f 

16. How many decimal places in the quotient when 
the product of two factors is divided by one of the 
factors ? 
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17. If there be two decimal figures in the divisor and 
three in the dividend, how many will there be in the quo- 
tient ? If three in the divisor and three in the dividend ? 
If two in the divisor and none in the dividend ? If none 
in the divisor and three in the dividend ? 

!340. Peinciple. — Tlie quotient must contain as many 
decimal places as there are decimal places in the dividend, 
less the number of decimal places in the divisor. 

WRITTEN BXEJEiCISES. 

1. Divide 4.265 by 5. 

OPERATION. Analysis.— 4.265 is 4265 thousandths ; \ of 

5 )4.265 4265 thousandths is 853 thousandths. Hence 
.853 ^26^ divided by 6 is .853. 

2. What k the quotient of .624 divided by .6 ? 

OPERATION. Analysis. — Divide as in common fractions 

. 6 ).624 (193). Thus, .624 -s- .6 = mV -«- A = ift* = 
~l TTZ 1.04, the required quotient. Or, 

Divide as in integers, and since the dividend 
contains three decimal places and the divisor (me, the quotient must 
have two decimal places. (Prin.) 



Divide 

3. 8.176 by 7. 

4. .675 by .15. 

5. $26.64 by 8. 



Divide 

6. $41.42 by $5.45. 

7. 3.76 by .8. 

8. 17.6 by 44. 



EuLE. — Divide as in division of integers, and from the 
right of the quotient point off as many figures for decimals 
as the number of decimal places in the dividend exceed 
tJiose in the divisor. 
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1. If the number of figures in the quotient be less than the 
excess of the decimal places in the dividend over those in the 
divisor, the deficiencj must be supplied by prefixing ciphers. 

2. If there be a remainder after dividing the dividend, annex 
ciphers, and continue the division : the ciphers annexed are deci- 
mals of the dividend. 

3. The dividend must always contain at least as many decimcJ 
places as the divisor, before commencing the diviaon. 

4. In most business transactions, the division is considered suffi- 
ciently exact when the quotient is carried to 4 decimal places, 
unless great accuracy is required. 

5. To divide by 10, 100, 1000, etc., remove the decimal point 
in the dividend as many places to the Ufi as there are dphera in the 
divisor (113). 



Find the value of 



9. 75-^.75. 

10. .75 -r- 75. 

11. 7.5 -r- .75. 

12. 2.5 -r- 12.5. 



17. .084 -^ 8. 

18. $68 -r- 32. 

19. 44 -^- .4. 

20. $1248 -r- 100. 



13. .56 -^ 1.12. 

14. 17.6^10. 

15. .0992 -^. .32. 

16. $2.25-^-9. 

21. Divide 3.475 by 25 ; by 2.5 ; by .25 ; by .025. 

22. Divide 7.2 by 6 ; by 12 ; by 8 ; by 9. 

23. What is i part of 7.2 ? Of 8.32 ? Of 1.095 ? 
Of .0368? Of 2.00728? 

24. How many times is 7 contained in 8.4? In .84? 
In .084? In .0084? 

25. How many building lots can be made of 2.16 acres 
of land, allowing .18 of an acre to a lot ? 

Find the price of 1 bushel, 1 pound, etc., of each of 
the following : 

26. If 125 bushels of oats cost $62.50 ? 

27. If 35 pounds of sugar cost $2.80 ? 

28. If 144 bushels of wheat cost $168.48 ? 
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29. If 100 acres of land cost $3156i^ ? 

30. If 9 turkeys cost $7.87| ? 

31. If 396 pounds of sugar cost $44,748 ? 

32. If 2500 pounds of butter cost $625 ? 

33. If 2450 pounds of pork cost $153^ ? 

34. If 894 pine-apples cost $80.46 ? 

35. If 7.5 acres of land produce 192.225 bushels of 
wheat, how much does 1 acre produce ? 

36. If a man build 812.5 rods of fence in 100 days, 
how many rods does he build each day ? 

37. At 12^ cents each, how many cocoa-nuts can be 
bought for $1.75 ? 

38. At $11 a ton, how much hay can be bought for 
$13.75 ? 

39. A farmer sold 120 bushels of rye, at $1.12^ a 
bushel, for which he received 27 barrels of flour : what 
was the cost of the flour a barrel ? 

REVIEW. 

241. Eeduce .0125 to a common fraction ? 

2. Express y^^ ^ ^ decimal. 

3. Reduce ^ to four decimal places. 

4. Change $142J to a decimal form. 

5. Express $7. 625 by an integer and common fraction. 

6. Express decimally the difference between 2^ times 
$|and$9.37i. 

7. What is the difference between 20 thousand and 
twenty-thousandths ? 

8. What is the product of 6000 by 6 thousandths ? 

9. What is the quotient of .125 divided by 8 thousand? 
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10. From the sum of 256.07 and 5.0125 take their 
difference. 

11. Reduce f, f, 7-^, .9^ and .15^^ to decimals and 
find their sum. 

12. If the product of two factors is .00207 and one of 
the factors is .009, what is the other ? 

13. If 45.3 is the dividend and .015 the quotient, what 
is the divisor ? 

14. If the divisor is .004 and the quotient .04, what is 
the dividend ? 

15. A man bought 26 boxes of lemons at $4^ a box, 
and sold them at $3.90 a box. How much did he lose ? 

16. At $.31^^ a bushel, how many bushels of potatoes 
can be bought for $9 ? 

17. If 18.24 yards of cloth cost $27.36, what will 7.25 
yards cost ? 9f yards ? 15f yards ? 

18. A laborer receives $2|^ a day wages, and spends 
$1. 125 a day, including Sunday, for his support. How 
much does he save in 1 week ? In 4 weeks ? In 10 weeks ? 

19. If 4|- tons of coal cost $32.3, what will 9| tons cost ? 

What is the value of 



20. 1.12 X 5 ~ 14. 

21. $15.5 -T- 8 X 100. 

22. $.75 X 25-T-.625. 



23. 7.1 X 8.2 — 34i~2.6. 

24. .25 X .5 X 12 + 20-^100. 

25. .07 X 2.4 X .015 x 1000. 



26. $38^ X 15i-^ $13.02 — $8,323. 

27. 6^x^x3.16^100 X 10. 

28. A farmer sold 40 bushels of barley at $.76 a bushel, 
50 bushels of oats at $| a bushel, 3 tons of hay at $15f a 
ton, for all of which he received $62.26 in money, and 5 
barrels of flour. What was the cost of the flour a barrel ? 
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SHORT METHODS. 

Case I. 

242. To find tlie cost of a number of articles, 
or quantity, when tlie price of a unit is an aliquot 
part of one dollar. 

1. How many cents in i^ of $1 ? In J of $1 ? 

2. What part of $1 is 50 cents ? Is 25 cents ? 

3. How many cents in -J^ of $1 ? In -^ of $1 ? 

4. What part of $1 is 20 cents ? Is 10 cents ? 

5. How do we obtain i^ of $1 ? i? i? i? ■^? 

6. How many cents in -J^ of $1 ? In |- of $1 ? 

7. What part of $1 is 8^ cents ? Is 16| cents ? 

8. What will be the cost of 18 pounds of butter at 
25 cents a pound ? 

Analysis. — Since 1 pound cost 25 cents, or $i, 18 pounds will 
cost 18 times $i, or $^/, equal to $4J^, or $4.50. 

9. What will 24 table books cost, at 12^ cents each ? 
At 16 1 cents each ? At 20 cents each ? 

10. What will be the cost of 15 bushels of oats at 33^ 
cents a bushel ? At 50 cents a bushel ? 

11. What cost 24 pounds of sugar at 16f cents a 
pound ? At 20 cents a pound ? At 25 cents a pound ? 

12. At 16f cents each, what will be the cost of 12 
slates ? Of 20 slates ? Of 24 slates ? 

13. At 25 cents a yard, what will be the cost of 9 yards 
of muslin ? Of 15 yards ? Of 28 yards ? Of 40 yards ? 

14. What will be the cost of 16 pounds of rice at 6J 
cents a pound ? At 8^ cents ? At 10 cents ? 



SHORT METHODS. 179 

243, An Aliquot Part of a number is such a 
part as will exactly divide that number. Thus, \^, 2, 3, 
4 and 6 are aliquot parts of 12 ; 3, 5, 6, 7|^ and 10 of 30. 

Aliquot Parts of Ojnte Dollar. 

5 cents = t^ of $1 
10 cents = -^ of $1 
20 cents = i of $1 
25 cents = J of $1 
50 cents = |^ of $1 



6J cents = -^ of 

8^ cents = ^ of 

12^ cents = ^ of 

16| cents = -J- of $1 

33i cents = \ oi %l 



WJtITTJEN EXERCISES, 

1. What must be paid for 216 bushels of potatoes at 
33-J^ cents a bushel ? 

operation. Analysis.— Since the price 

4 1 9 1 fi _ ^^16 -_ * fv o '^^^ ^ bushel, 216 bushels 
^JX^lb— g —^7^ will cost 216 times $i, OP $72. 

Or, the cost will be ^ as many 
dollars as there are bushels, or $216 -f- 3 = $72. 

2. What cost 428 dozens of eggs at 25 cents a dozen ? 

3. What cost 148 yards of sheeting at 16f cents a yard ? 

EuLE. — Take such fractional part of the given number, 
or quantity, as the price is of one doUar. 

4. At $.60 each, what will 1263 apple barrels cost ? 

5. At &J- cents a pound, what will be the cost of 2 
barrels of sugar, each containing 174 pounds ? 

6. What cost 2344 pounds of cheese at 8^ cents a 
pound ? At 12i cents ? At 16| cents ? 

7. What will be the cost of 5 sacks of coffee, each con- 
taining 46 pounds, at 33^ cents a pound ? 
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Case IL 

244. To find the quantity, when the cost is griven, 
and the price is an aliquot part of one dollar. 

1. How many pounds of raisins at 16f cents a pound, 
can be bought for $3 ? 

AiTALYSis. — Since 16 J cents, or $t, will buy 1 pound, $3 will 
buy as many pounds as $i is contained times in $3, wMcb is 18 
times. Hence 18 pounds can be bought for $3. 

2. How many cocoa-nuts at 25 cents each, can be 
bought for $4 ? For $5 ? For $6 ? 

3. At 20 cents each, how many primers can be bought 
for $2? For $5? For $7 ? 

4. For i9, how many pounds of sugar can be bought at 
8^ cents a pound ? At 10 cents ? At 12^ cents ? 

WBITTEN EXEBCI8 E8, 

1. At 33^ cents a yard, how many yards of cambric 

can be bought for $16 ? 

OPEBATION. Analysis. — Since the price is $J a 

J16-T-$i=:48 yard, $16 will buy as many yards as 

Qp %\ is contained times in $16, or 48 times. 

^ /» Q ^ g Or, $1 will buy 3 yards, and $16 will 

buy 16 times 3 yards, or 48 yards. 

2. How many pounds of castile soap can be bought for 
$34, at 16f cents a pound ? At 20 cents ? At 25 cents ? 

Rule. — Divide the cost iy such fraction as mil express 
the price as an aliquot part of one dollar. 

3. How many baskets of peaches can be bought for 
$242, at 33^ cents a basket ? At 50 cents ? 
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4. How many pounds of cheese can be purchased for 
$192, at 6^ cents a pound ? At 8^ cents ? At 12^ cents ? 

Case III. 

245* To find the cost, when the quantity and 
the price of 100, or lOOO, are given. 

1. What cost 325 feet of boards, at $4.36 per 100 feet ? 

ANALTSi8.^At $4.36 a foot, the cost 
would be $4.36 x 325 = $1417. But since 
$4.36 is the cost of a hujidn'ed feet, $1417 
is 100 times too much ; hence divide 
$1417 by 100 (113); the result is $14. 17. 

When the price is by the thousandy 
divide the product by 1000. 

Analysis. — 325 feet is equal to 3.25 
times 100 feet. Since 100 cost $4.36, 
325 feet win cost 8.25 times $4.36, or 
$14.17. 

In like manner, when the price is by 
$14.17 the thousand, reduce the quantity to thou- 

sands and decimals before multiplying. 

2. What will 3240 feet of timber cost at $6.20 per 100? 

3. What cost 12345 bricks, at $8. 50 per thousand ? 

4. What cost 2465 pounds of lead, at $. 75 per 100 ? 

Rule. — ^I. Reduce the given quantity to hundreds and 
decimals of a hundred, or to thousands and decimals of a 
thousand. 

II. Multiply the price by the qtmntity and point off in 
the product as in multiplication of decimals. 

In business transactions the letter is sometimes used for hun- 
dreds, and M for thousands. 



IST OFJflKATION. 


4.3 6 


325 


100)1417.00 


$ 1 4.1 7 


2d opkkation. 


325 = 3.25 


$4.36 


3.25 
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5. What cost 9320 envelopes at $3.75 per thousand ? 

6. What cost 5800 shingles, at $5. 12^ per M. ? 

7. What cost 6700 laths, at $.62i per C. ? 

8. What will he the freight on 784 pounds of castings, 
at $1.12^ per 100 pounds ? 

9. What is the cost of 3200 feet of hoards at $90 per 
M. ; 952 feet of scantling at $lli^ per M. ; and 1624 
pickets at $1.87^ per C. ? 

Case IV. 

246. To fjid the cost, when the quantity and 
the price of a ton of 2000 pounds are griven. 

1. What cost 2460 pounds of hay, at$16.50 per ton ? 



OPERATION. 

2 ) $ 1 6 . 5 Analysis. — Since $16.50 is the cost of 

2000 pounds, one-half of $16.50, or $8.25, 
is the cost of 1000 pounds. 2460 pounds 
wiU cost 2.460 times $8.25, or $20,295. 



8.25 
2.460 



$20.29500 

2. At $12f a ton, what will 450 pounds of hay cost ? 

3. What cost 1400 pounds of coal, at $6.80 a ton ? 

Rule. — Multiply one-half the price of a ton by the num- 
ber of thousands and decimals of a thousand in the given 
quantity, as in Case HI. 

4. What is the freight on 3244 pounds of iron, at 
$1.80 per ton? 

5. At $18.50 a ton, what will 1580 pounds of hay cost? 

6. At $6.84 a ton, what cost 3142 pounds of plaster ? 

7. What cost 48 sacks of guano, each sack containing 
156^ pounds, at $20^ a ton ? 
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ACCOUNTS AI^D BILLS. 

247. An Accountf in commerdal transactions, is 
a record of debts and credits, 

248. A Debtor is one who owes another money, 
goods or services. 

249. A Creditor is one to whom money, goods or 
services are due from another. 

250. A Sill is a written statement of money paid, 
of goods sold or of services rendered, with the price or 
value annexed to each item, and the entire cost. 

251. The following abbreviations are in general use 
in business transactions : 



@ 


At. 


Dr. 


Debtor. 


% or Acc't 


Account. 


Gal. 


Gallon. 


Am't 


Amount. 


Inst. 


This month. 


Bal. 


Balance. 


Int. 


Interest. 


Bbl. 


Barrel. 


Mdse. 


Merchandise. 


Bo't 


Bought. 


Ket Without discount. 


^ or ct. 


Cents. 


No. 


Number. 


% 


Per cent. 


Pay't 


Payment. 


Co. 


Companv. 


Per 


By. 


Or. 


Creditor. 


Eec'd 


Eeceived. 


Do. 


The same. 


Ult. 


The last month. 


Doz. 


Dozen. 


i:d. 


Yards. 



The character @ is always followed by the price of a unit ; thus, 
3 yd. of cloth @ $2, signifies, 3 yards of cloth at $2 a yard ; J lb. 
of tea @ $.75, signifies \ pound of tea at $.75 a pound. 
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252» Copy the following bills and find the amount due : 

(1.) 

Nbw York, Sept. 14, 1874 

Me. James E. Eice, 

Bought of EoBEET Walkeb & Co. 





15 yd. Broadcloth . . 


. . @, $4.20 


$63 






24 " Satinet . . . 


. . " 1.37i 


33 






10 " Vesting . . . 


. .. " .90 


9 






42 " Flannel . . . 


. . " 75 


31 


50 




60 *' Drilling . . . 


. . '* .16 


9 


60 




12 •' Silk .... 


. . " 2.62i 


31 


50 




38 " Ticking . . . 


. . ** .52 


19 


76 




$197 


36 



Mb. Amos Keistt, 



(2.) 



Baltimore, Jan. 18, 1875. 



Bought of Smith & Pebkins. 



10 chests Green Tea . @, $36.25 



5 " Black " . * 


' 28.12i 


12 sacks Java Coffee . ' 


' 19.80 


5 bbl. CJoffee Sugar (A) * 


* 26.87i 


9 boxes Raisins . . ' 


5.42 


116 lb. Cheese . . . * 


.12i 


132 lb. Rice . . . . ' 


.08J 


25 lb. Pearl Starch . ' 


.18 


6 boxes Oranges . . * 


3.25 




13 



Becemd Payment, 

Smith & Perkins. 
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(3.) 



Messbs. Jokes & Mills^ 



Chicago, Dec. 7, 1875. 



B(ft of Mason & Son. 





21000 ft. Pine Boards 


@ $16 per M. 








9420 " Plank . . 


" 12.50 " *' 








7075 " Scantling . 


'V 1.70 " C. 








762 " Timber . 


. " 2.62i" " 








6840 " Lath . . 


. " .87i" " 








4790 " Pickets . 


. '* 15.60 " M. 








$728 


60 



Beceimd Payment, 

Mason & Son, 



Fer Sgss Wise. 



(4-) 



New Obleans, Jan. 2, 1875. 



Mb. Geobge Soule, 



To Stevens & Setmobe, Dr. 



1874 










Sept. 


3 


To 5 Blank Books . . . @ $2.30 






<< 


it 


** 7 gross Spencerian Pens " 1.12i 






(f 


26 


" 15 B. & S. Bookkeeping *' 1.75 






Oct. 


10 


" 4 reams Cap Paper . " 3.40 






n 


19 


" 20 Townsend's Com. Law " 2.87J 






Nov. 


22 


" 12 packs Plain Cards . " .37i 






Dec. 


4 


" Note Paper and Ink 


2 


78 




$ 





Becemd Payment hy note at 30 days, 

Stevens & Seyhobe. 



\ 
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(5.) 
Springfield, Apbil 10, 1877. 

Me. Johk H. WiLsoif, 

To William E. Turnee, Dr. 



1876 










Nov. 


15 


For Repairing House as per contract 


$60 




ti 


(t 


*' 600 ft. Pine Boards @ $4.50 per C. 






It 


26 


" 6 days work of self " 3.25 






t€ 


tt 


" 4 days work of son " 1.75 






It 


tt 


" Nails, Hinges, etc 


3 


75 




$117 


25 



Becemd Payment, 

Wm. E. Tubneb. 

(6.) 

Statement of Account. 

San Francisco, Nov. 10, 1876. 
Me. William P. Banks, 

In acct with Caetee Beothers, Dr. 



1875 








March 6 


To 5 doz. Scythes . . @ $9. 






(( (( 


" 16 Buckeye Ploughs " 10.37i 






Apr. 25 


" 4J doz. Hoes ..." 5.48 






June 16 


" 564 lb. Chain ..." .161 






tt tt 


" 6i doz. Steel Shovels " 11.72 






Sept. 7 


" 120 sets Blind Hinges " .83i 






tt tt 


" 14 gross Screws . . " 1.62^ 

Cr. 












July 12 


By 10 bbl. Flour . . @ $7.50 






Aug. 20 


" 1470 ft. Pine Lumber " $2perC. 






Sept. 1 


" Draft on New York 


200 




Oct. 26 


" 146 bu. Oats . . @ $.40 

BcU. due Carter Brothers, 








$ 
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REVIEW QUESTIONS. 

253. 1. What is Currency? Decimal Currency? Currency 
of the United States? What is it sometimes called? Table? 
What is the unit ? What are all lower denominations ? How dis- 
tinguished from dollars ? 

2. To what order of decimals does the dime correspond ? The 
cent ? The mill ? How are dimes regarded in business ? When 
the cents are less than 10, how are they written ? How are cents 
sometimes expressed? The half -cent? Principles of Decimal 
Currency, 1, 2. 

3. How are decimals reduced to a common denominator ? How 
is an integer reduced to a decimal ? Illustrate. How are dollars 
changed to cents ? To mills ? Cents to mills ? Dollars and cents 
to mills ? How are cents reduced to dollars ? Mills to dollars ? 

4. How is a decimal reduced to a common fraction ? A common 
to a decimal fraction ? What does the sign + placed after a quo- 
tient show ? How are decimals added, subtracted, etc. ? Rule for 
addition of decimals ? For subtraction. Principle for multiplica- 
tion of decimals. Rule. When the number of decimal places in 
both factors is greater than the number of decimals in the product, 
what is done ? How multiply a decimal by 10, 100, etc. ? 

5. Principle of division of decimals. Rule. If the excess of 
decimal figures in the dividend over those in the divisor is greater 
than the number of figures in the quotient, what is done ? If there 
be a remainder after dividing the dividend ? How divide a deci- 
mal by 10, 100, etc. ? 

6. Define an aliquot part of a number. Name some of the 
aliquot parts of $1 ? How obtain the cost, when the price is an 
aliquot part of $1 ? How, the quantity, when the cost is given and 
the price is an aliquot of $1 ? How obtain the cost, when the 
price is by the 100 or 1000 ? When the price is by the ton of 2000 
pounds? 

7. Define an Account. A Debtor. A Creditor. A Bill. Define 
the abbreviations most commonly used in business. 



DENOMINATE NUMBERS. 

354. A Denominate Number is a number con- 
sisting of concrete nnits of one denomination ; as 4 
weeks ; 6 feet ; 9 pounds. 

255. A Simple Number is either an abstract 
number, or a denominate number of but one denomina- 
tion ; as 12 ; 6 quarts ; 3 pounds. 

356. A Compound Denominate Number is 

a number consisting of two or more denominations of the 
same nature or kind ; as 8 pounds 6 ounces ; 5 gallons 
2 quarts 1 pint. 

357. In simple numbers and in decimals the law of 
increase and decrease is by the uniform scale of 10 ; but 
in compound ^umbe^s the scale yaries according to the 
standard unit. 

MEASURES. 

358. A Meastire is a standard unit established by 
law or custom, and by which extent, dimension, capacity 
amount, or valtie is estimated. 

359. Thus, the standard unit of measures of Exten- 
sion is the yard ; of Liquid Measure, the wine gallon ; of 
Dry Measure, the Winchester bushel; of Weight, the Troy 
pound, etc. Hence the length of a piece of cloth is 
ascertained by applying a yard measure ; the capacity of 
a cask, by the use of the gallon measure ; of a bin, by the 
use of the lushel measure ; the weight of a body, by the 
joowwc? weight, etc. 
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260. Measures may be classified into six kinds : 
Money, or Value, Weight, 

Extension, Time, 

Capacity, Angles, or Arcs. 



MEASUEES OF VALUE. 

261. Money is the measure of the value of things 
or of services, and the medium of exchange in trade. 

262. Coin, or Specie, is metal stamped or pressed 
with a die to give it a legal, fixed value, for the purpose 
of circulating as money. 

263. Paper Money consists of notes and bills 
duly authorized by the government to circulate as money. 

264. Currency is a term applied to all kinds of 
money in circulation, both coin and paper. 

Treasury notes of a less value than $1, are called Fractional 
Ourrevuiy. 

UNITED STATES MONET. 

265. United States Money is.the legal currency 
of the United States, and was authorized by Congress 
in 1786. 



The unit of United States 
Money is the Gold Dollar. 





10 Mills (m.) 
10 Cents 
10 Dimes 
10 Dollars 



Table. 

1 Cent . . ct, 

1 Dime . . d. 

1 Dollar . $. 

1 Eagle . E, 



1 R = 



10000 m. 
1000 ct. 
100 d. 
10 $. 
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266. The Coin of the United States consists of 
goldy silver, nickel and 'bronze y and as fixed by the "New 
Coinage Act" of 1873, is as follows : 

267, Gold. The donble-eagle, eagle, half-eagle, 
quarter-eagle, three-dollar and one-dollar pieces. 

368. Sillier. The Trade dollar, half-dollar, quarter- 
dollar and the ten-cent piece. 

269. Nickel. The five-cent and three-cent pieces. 

370. Sron^e. The one-cent piece. 

1. The old silver dollar, half-dime and three-cent pieces, the 
bronze two-cent, and the nickel one-cent pieces are no longer coined. 

2. The Trade-doUar is designed solely for purposes of commerce 
and not for currency. The weight is 420 grains. 

CANADA MONET. 

371. Canada Money is the legal currency of the 
Dominion of Canada. The denominations are dollars, 
cents and millSf and have the same nominal value as the 
corresponding deuominations of U. S. Money. 

The Currency of the Dominion of Canada was made uniform 
July 1st, 1871. Before the adoption of the decimal system in 1858, 
pounds, shillings and pence were used. 

372. The Coin of the Dominion of Canada is silver 
and bronze. 

273. The Silver Coins are the fifty-cent, twenty- 
five-cent, ten-cent and five-cent pieces. 

374. The Bronze Coin is the one-cent piece. 

The goid coins in use are the British sovereign and half-sovereign. 



ENGLISH MONET. 

275. Engliahf or Sterling Money, is the legal 
cuTrenoy of Great Britain. 



The unit of En- 
glish Money is the 
Sovereign, or Pound 
Sterling 

Table. 



i FaxQungB War.) = 1 Pennr . . , 

la PenM = 1 Shilling . , 

I 1 Sovereign . 
20 Shillings - J or 

(l Pound . . 





OinEE Denominations. 

3 ShillingB {».) = 1 Florin. . . . Jt. $0.48865. 

B ShiUings = 1 Crown. . . . cT. 1.9166 + . 

376. ITie Coin of Great Britain in general use 
consists of gold, silver and copper, as follows : 

377. Gold. The sovereign and half-sovereign. 
278. Stiver, The crown, half-crown, florin, shilling, 

six-penny and three-penny pieces. 
379. Copper. The penny, half-penny and farthing. 

1. How many farthings in 3 pence ? In 6 pence ? 

2. How many pence in 3 shillings ? In 4 shillings ? 

3. How many pence in 8 farthings ? In 16 farthings ? 
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4. How many shillings in 34 pence ? In 48 pence ? 

5. How many pounds in 40 shillings ? In 80 shillingB ? 

6. How many shillings in 2 pounds ? In 3 pounds ? 

7. At 5 shillings a yard, how many pounds will 8 
yards of cloth cost ? 10 yards ? 

8. At 8 shillings a pair, how many pairs of shoes can 
be bought for 2 sovereigns ? For 4 pounds ? 

9. At 3 shillings a bushel, how many crowns will pay 
for 10 bushels of potatoes ? How many florins ? 

10. At 6 pence a yard, how many yards of ribbon can 
be bought for a crown ? 

11. In 2 pounds how many shillings ? Crowns ? 
18. In 2 pounds 6 shillings, how many shillings ? 

13, In 9 shillings 10 pence, how many pence ? 

14, How many shillings in 113 pence ? 



FRENCH MONET. 

280. French Money is the legal cun-ency of 
!Pranee, and is decimal. 



The Franc of the 

Republic, 

The legal unit of 
French Money is 

the Silver Fraric. 

The Frwic of the 

Empibe. 
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Table. 

U. S. Value. 
10 Millimes(w.) = 1 Centime . . . et. ' $0.00186. 
10 Centimes = 1 Decime , . . dc. .0186. 

10 Decimes = 1 Franc . . . . fr. .186. 

20 Francs = 1 Napoleon . . Ifap, $3.86. 

Decimea are not used in business calculations, but are expressed 
in cerUime8. Thus, 5 decimes are expressed \>y 50 centimes. 

281, The Coin of France consists of gold, silver 
and bronze, as follows : 

383. Gold. The 100,. 40, 20, 10 and 5 franc pieces. 

283. Silver. The 5, 2 and 1 fi-anc, the 50 and the 
25 centime pieces. 

384. Bronze. The 10, 5, 2 and 1 centime pieces. 

1. How many decimes in 1 franc ? How many cen- 
times ? Millimes ? 

2. How many francs in 2 Napoleons ? In 4 ? In 5 ? 

3. How many Napoleons in 60 francs ? In 75 francs ? 

4. How many francs in 100 centimes ? In 400 ct. ? 

5. At 4 francs a pair, how many pairs of kid gloves 
can be bought for 2 Napoleons ? For 3 Nap. ? 

6. At 8 francs a meter, how many meters of silk can 
be bought for 4 Napoleons ? For 5 Nap. ? 

7. What part of a Napoleon are 5 francs ? 10 francs ? 

8. What part of a franc are 25 ct. ? 50 ct. ? 75 ct. ? 

9. What is the yalue of 2 francs in U. S. money? 
Of3fr.? 

10. At 50 ct. each, how many neck-ties can be bought 
for4fr.? For6fr.? 

9 
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MEASURES OF EXTENSION. 

3S5. Extension is thnt which has one or more of 

the dimensions, length, breadth and tMchriess. It may 
be a line, a surface, or a solid. 
S86. A Idne has only one dimension — lengih. 

LINEAR MEASURE. 
2S7. Linear, or Long Measure, is used in 
measuring lines and distances. 



EXTENSION. 
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12 Inches (in.) 

3 Feet 

5^ Yards, or 
16i Feet 
820 Bods 



1 = 



Table. 
1 Foot . , . ft, 

1 Yard . . yd, 
1 Bod , , , rd. 



= 1 mile . . . nd. 



1 Mi, = 



r 63360 in. 
I 5280^. 
1760 pd, 
dOOrd, 



Other Denominations. 



8 Barley-conw, or sizes = 1 Inch. Used by shoemakers. 

4 Inches = 1 Hand. '^ to measure height of lior6e& 

6 Feet = 1 Fathom. " " depth at sea. 

1.15 Statue Miles = 1 Geog. Mi. " " distances " 

8 Geographic Miles = 1 League. 

60 Geographic, or ) _ ^ *x J of Latitude on a Meridian, or 

69.16 Statute Miles ) "~ ^^ ( of Longitude on the Equator. 

860 Degrees = the Circumference of the Earth. 

A bofiey-com is 1 third of an inch. A knot is 1 geographic, or 
nautical mile. 

288. Cloth measure is practically out of use. In 
measuring goods sold by the yard, the yard is divided 
into halves, fourths, eighths and sixteenths. 

389. Gunters CJiain is the linear unit used by 

land snryeyors in measuring distances and boundaries of 

land, and is 4 rods, or 66 feet long, and consists of 

100 links. 

Table. 

= 1 link , , . I, 

= 1 Bod , , , rd, 

= 1 Chain . . ch, 

= 1 Mile . . . mi. 

Engineers commonly use a chain or meastmng tape 100 feet long, 
each foot divided into tenths. 
Measurements are recorded in chains and hundredtJis, 



7.92 Inches 
25 Links 
4 Rods 
80 Chains 



im,= -l 



r 63360 in, 
8000 ;. 
320 rd. 
80 ch. 
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1. How many inches in 3 feet ? In 6 feet ? 

2. How many feet in 36 inches ? In 72 inches ? 

3. How many feet in 4 yd. ? In 7 yd. ? 10 yd. ? 

4. How many feet in 4 rd. ? In 2 rd. ? In 3 rd. ? 

5. How many yards in 2 rd. ? In 4 rd. ? In 5 rd. ? 

6. In 4 ft. 6 in., how many inches ? In 1 yd. 2 ft. ? 

7. In 6 yd. 2 ft., how many feet ? In 9 yd. 4 ft. ? 

8. How many leagues in 12 mi. ? In 20 mi. ? 

9. How many yards in 72 in. ? In 108 in. ? 

10. If a man walk 4 miles an hour, how long will it 
take him to walk 10 leagues ? 

11. If a vessel sail 3 leagues an hour, how long will 
she he in sailing 90 miles ? 

12. How many feet high is a horse that measures 
15 hands ? 

13. How many feet in 6 fathoms ? In 8 fathoms ? 

14. How many rods in J of a mile ? In -J^ ? In ^ ? 

15. What part of a foot is 6 in. ? 4 in. ? 3 in. ? 

16. What part of a yard is 1 ft. ? Is 9 in. ? Is 1 ft. 6 in. ? 

17. What part of a mile are 80 rd.? 160 rd.? 40 
chains ? 60 ch. ? 

18. In 96 in., how many yards and feet ? 

19. In 108 in., how many yards ? 

20. At 4 cents a foot, what will 5 yards of wire cost ? 

21. At 16 cents a yard, what will 2^ yards of ribhon 
cost? 3^ yd.? 

22. What will be the cost of a cable 10 fathoms long, 
at $1 a foot ? 

In connection with the Oral Questions of each table, the teacher 
may require the pupil to solve the Written Examples arranged in 
corresponding order, on pages 220. and 223. 
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SURFACE, OR BQUAKE MRASUBK 

390. Surface, or Square Meanure, is nsed in 
computing areas, or earfaces ; aa of land, boards, paint- 
ing, plastering, etc. 

391. A Surface has two di- * ^"'^ 
menaions — letigth and breadth. 

393. A Square is a plane fig- .g ft 
are having four eqaal sides and f oar ^ = SQUARE! INCH 
right angles (339). 

A. Bjaa/re ImA is a sqn&re, e&cli side of 
which Is 1 inch in length. 

A Square Foot is b. eqiura, e«>cb ride of whlcti ia 1 foot in 
length. 

393. A I£ectatigle is a plane figure haTing four 
right angles, and its opposite sides 
eqnal. 

When all its rides are eqnal it is called 
a»fuare. 

394. l%e Area of a plane figure is the surface 
included within the lines which bound it, and is ex- 
pressed by the number of times it contains a given unit 
of measure, 

395. The Unit of Measure for surfaces is a 
sqiuiTe, each side of which is a nnit of some known 
length. 

Thus, the unit of sqnaro inches is 1 itich square ; of 
square feet, 1 foot square, etc. 
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296. A Square Yard is a square, each side of 
which is 1 yard, or 3 feet in length. 

If each square in the diagram repre- 
sents 1 square foot, or a surface 1 foot 
square, the area is, 3 sq. ft x 3 = 9 sq. ft. 

mm. 

A rectangular surface may have the two 
dimensions alike, or both different. A 
blackboard 15 ft. long and 4 ft. wide con- 
tains 15 X 4 = 60 square feet of surface. 
8 Bq. ft. X 8 = 9 8q. ft. Hence 

397. The area of a square or rectangle is found iy 
multiplying the length by the breadth. 

398. The area and one side being given, the other side 
is found by dividing the area by the given side. 

Table. 

144 Square Inches («g. in.) = 1 Square Foot . 




9 Square Feet 
30} Square Yards 
160 Square Rods 
640 Acres 



. . 9q, ft, 
1 Square Yard . . 9q, yd. 
1 Sq. Rod or Perch 9q. rd. ; P, 

1 Acre A. 

1 Square Mile . . sq. mi. 



9q. mi. A. sq. rd. sq. yd. sq. ft. sq. in. 

1 = 640 = 102400 = 3097600 = 27878400 = 4014489600 
1 = 



160 = 


4840 = 


43560 = 


6272640 


1 - 


30i= 


272}= 


39204 




1 = 


9 = 


1296 






1 - 


144 



Artificers estimate their work as follows : 

Bj the squa/refoot ; as in glazing, stone-cutting, etc. 

By the sqwire ya/rd, or by the square of 100 square feet ; as in 
plastering, flooring, roofing, paving, etc. 

Brickwork is usually estimated by the 1000 bricks ; sometimes 
in cubic feet. 
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299. The Acre is the unit of land measure used by 
surveyors in computing the area of land, and is sub- 
divided as follows : 

Table. 

625 Square Links {sq. I.) = 1 Pole P. 

16 Poles = 1 Square Chain . sq. ch. 

10 Square Chains •= 1 Acre A. 

640 Acres = 1 Square Mile . sq. nU. 

36 Square Miles (6 miles square) = 1 Township . . Tp. 

Tp. «q, mi. A. sq. ch, P. sq. I. 

1 = 36 = 23040 = 230400 = 3686400 = 2304000000 

A square mile of land is also called a JSection, and is divided into 
half -sections, quarter-sections, etc. 

Measurements of land are commonly recorded in square miles, 
acres and hundredths of an acre. 

1. How many square yards in 36 sq. ft. ? In 72 sq. ft. ? 

2. How many square rods in ^ of an acre ? In ^^ ? 

3. What part of an acre is 40 sq. rd. ? 20 sq. rd. ? 

4. What part of an acre is 5 sq. ch. ? 6 sq. ch. ? 
6. How many acres are 20 sq. ch. ? 40 sq. ch. ? 

6. How many acres in ^^ of a section ? In } of a section ? 

7. How many square feet in a surface 6 ft. square ? 

8. How many square inches in the surface of a piece 
of copper 12 in. long and 9 in, wide ? 

9. How many square rods in a lot 8 rd. long and 5 rd. 
wide ? What part of an acre does it contain ? . 

10. How many square yards in a floor 10 ft. long and 
9 ft. wide ? In a ceiling 12 ft. square ? 11 ft. by 12 ft. ? 

11. WTiat is the difference between 4 ft. square and 
4 square feet ? 

12. How many half -sections in a township ? 
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13. What will it coat to paint a ceiling 12 ft. long and 
9 ft. wide, at $( a square yard ? 

14. At 3 cents a square foot, what will be the cost of a 
board 15 ft. long and 2 ft. wide ? 

15. At 6 cents a square foot, what will it coat to dress 
a stone that is 6 ft. long and 5 ft. wide ? 

16. How many yards of carpeting a yard wide will 
cover a floor 6 yd. long and 13 ft. wide ? 

17. How many square ft. are there on one sido of a 
roof that is 20 ft. long and 15 ft. wide ? On both sides ? 

18. How manyperches in a field 30 rd. long and 16 rd. 
wide ? How many acres ? 

19. How many sections of land in a township 4 miles 
long and 3 miles wide ? How many half-sections ? Quar- 
ter-sections ? 

CUBIC, OB SOLID MEASURE. 

300. Cubic, or Solid Measure, is osed in com- 
puting the volume or contents of solids ; as of timber, 
stone, hoses of goods, capacity of rooms, bins, ships, etc. 

301. A Solid has three dimensions — hngth, breadth 

and tkicktiess. 

302, A Cube is a body 
bonnded by six eqnal squares 
called faces. The sides of 
the squares are called the 
edffes of the cube. 

A Oubie Inch is a cube, each 
edge of which ia 1 inch \a leu^h. 

A CiAU Foot is a cube, each 
«dge of which Is 1 foot in length. 




EXTENSION. 



} bounded by 




303. A Rectangular Body is 

six rectangular faces, the op- 
posite ones being eq^ual and 
parallel. 

When (dl the faces ate equal, it 
is called a cube. 

304. The Volume, or contents of a body, is the 
space included within the surfaces which bound it, and 
is expressed by the number of times it contains a given 
unit of measure. 

305. The Unit of Measure for a Solid, is a 
cube, the edge of which is a unit of some known 
length. 

Thus, the unit of cubic inches, is a cube the edge of 
which is 1 inch long ; of cubic feet, is a, cube, the edge of 
which is 1/00/ long, etc. 

306. A Cubic Yard is a cube, each edge of which 
is 1 yard, or 3 feet in length. 







If each small cobe In the diagram represents one cutitc foot, the 
solidity or contents of each layer is 3 co. ft, k 3 = 9 cubic feet ; and 
the solidity of the 3 layers, or large cube, is & times 9 ca. ft., or 
3 CO. ft. X 3 X 3 = 27 cubic feet. 
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A solid or body nuj have three dimenaiona all alike, oi all dif. 
ferent. Thos, a cnbic foot ia 13 in. long, 12 in. wide, and IS In. 
thick, and contains 12 x 13 x 12=1728 cubic inches. 

A block of marble 6 ft. long. 4 ft. wide, and 3 ft. thick c«ntune 
0x4x3=73 cubic, or solid feet. Hence, 

307. The contents of a cubic or rectangular solid are 
found by multiplying the length by the breadth, and their 
product by the thickness. 

Table. 



1738 Cable Inches {ca. in.) = 
27 Cubic Feet 



Id 



= 37Ci 



1 Cubic Foot . . . m.ff. 
1 Cabic Yard . . . cu. yd. 
ft. = 46656 cu. in. 



308. Wood Measure ia used to measure wood and 
rough stone. 

Table. 
- 1 Cord Foot . . . . ed.ft. 
■■ 1 Cord Cd. 



16 Cubic Feet 
8 Cord Feet, oi 
123 Cubic Feet 



24} Cubic Feet 



Peh. 



A Perch of stone 
1 ft. high. 

For fuller tables and notes, 
"Complete Arithmetic." 



Perch of Stone,, > 
or of Masonry i 

A Qnrd of wood 
is a pile 8 ft. long, 
4 ft. wide and 4 ft. 
hlgb. 

A eord-Jbat is 1 
foot in length of 
such a pile ; that 
is, 1 ft. long, 4 ft. 
wide and4ft. high, 
of masonry is IBJ ft. long, IJ ft. wide and 




] "Arithmetical Bzamples, 
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1. How many cubic feet in 2 cubic yards ? 

2. How many cubic inches in 1 cu. ft. 9 cu. in. ? 

• 3. What part of a Cubic yard is 9 cu. ft. ? Is 18 cu. ft. ? 

4. How many cubic feet in 2 cord feet ? In 3 cd. ft. ? 

5. In J of a cord, how many cubic feet ? How many 
cord feet ? 

6. How many cubic feet in ^ of a cord ? How many 
cord feet ? 

7. How many cord feet in 32 cu. ft. ? In 64 cu. ft. ? 

8. In 2 perch of stone, how many cu. ft. ? In 3 perch ? 

9. A block of granite 5 ft. long, 4 ft. wide and 3 ft. 
thick contains how many cubic feet ? 

10. How many blocks, each containing 1 cubic foot, 
are equal to a block 6 ft. long, 5 ft. wide and 2 ft. thick ? 

11. How many cubic inches in a 4 inch cube ? In a 
5 inch cube ? 

12. What is the difference between 3 cubic inches and 
a 3 inch cube ? 

13. How many cubic feet in a load of wood 8 ft. long, 
4 ft. wide and 2 ft. high ? How many cord feet ? What 
part of a cord ? 

14. What are the solid contents of a brick 8 in. long, 
4 in. wide and 2 in. thick ? 

15. How many cubic feet in a box whose inner edge 
is 4 ft. ? 

16. How many cubic feet in a bin 8 ft. long, 4^ ft. 
wide and 3 ft. deep in the inside ? 

17. What is the cost of a block of marble 4 ft. long, 
4 ft. wide and 3 ft. thick, at $2 a cubic foot. 

18. What part of a cord is 6 cd. ft.? 32 cu. ft.? 

19. What part of a cubic yard is 18 cu. ft. ? 
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MEASTTEES OF CAPACITY. 

309. Capacity signifies extent of room or space. 

310. Mensares of capacity are divided into two clasBoa : 
Meaanroa of Liquids and Measures of Dry Substances. 

LIQUID MEASURE. 

311. lAquid Meoswrc is usedin measuring liquids; 
as spirituous liquors, oil, molasses, milk, water, etc. 

Table. 
4 Gills (fit) = 1 Pint . . . pt. . I 

2 Pints = 1 Quart . . 0. 1 ffoi. = 

4 Quarts = 1 OaUou . . gal. \ \. i qt. 
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In estimating the capacity of cisterns, reservoirs, etc. : 

31i Gallons make 1 Barrel . . . . &W. 
63 Gallons " 1 Hogshead . . Khd, 

The barrel and hogshead are not fixed mesisures, but vary. In 
Massachusetts the barrel is estimated at 32 gallons. 

The Standard Liquid Gallon of the United States contains 231 
cubic inches. 

The Imperial OaUon of Great Britain contains 277.274 cubic inches. 

The Old Ale or ^eer Measure is out of use. The gallon contained 
282 cubic inches. 

312. Apothecaries Fluid Measure is used by 
physicians and apothecaries in prescribing and compound- 
ing liquid medicines. 

Table. 

60 Minims, or drops (n^^) make 1 Fluidrachm . . /3 . 

8 Fluidrachms ** 1 Fluidounce . . /? . 

16 Bluidounces " 1 Pint 0. 

8 Pints " 1 Gallon .... Cong, 

'1 Cong. =80.= 128/5 = 1024/3 = 61440 V^. 

1. stands for the Latin Octarius, a Pint ; (7, for Congius, a Gallon. 

2. For ordinary purposes, 4 teaspoons = 1 tablespoon ; 2 table- 
spoons = 1 ounce ; 2 ounces = 1 wineglass ; 2 wineglasses = 1 tea- 
cup ; and 4 teacups = 1 pint. 

These values necessarily vary, since the vessels named are not 
of uniform capacity. 

1. How many gills in 3 pints ? In 6 pints ? 

2. How many pints in 4 quarts ? How many gills ? 

3. In 3 gal., how many quarts ? How many pints ? 

4. In 32 pt., how many quarts ? How many gallons ? 

5. What part of a quart is 4 gills ? Is 1 pint ? 

6. What part of a gallon is 2 pt. ? Is 4 pt. ? Is 6 pt. ? 
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7. How many gills in J of a quart ? In i ? 

8. How many pints in 1 gal. 2 qt. ? In 2 gal. 1 qt. ? 

9. How many fluidrachms in 5 fluidounces ? 

10. In 2 pints how many fluidounces ? 

11. Ha pint of molasses cost 8 cents, what will a 
gallon cost ? 

12. At 4 cents a pint, what will 6 qt. of milk cost ? 

13. If a gallon of wine cost $4, what will 1 pint cost ? 

DRY MEASURE. 

313. JDry Measure is used in measuring articles 
not liquid ; as grain, fruit, salt, roots, etc. 

Table. 



2 Pmts {pt,) - 1 Quart . . 


. . gt. 




rupt. 


8 Quarts = 1 Peck . . 


, . pk. 


lBu,= 


< 32 qt. 


4 Pecks = 1 Bushel . 


. bu. 




[ ^pk 



The Standard Bushel of the United States contains 2150.43 cubic 
inches, and is a cylindrical measure 18^ inches in diameter and 
8 inches deep. 

The half -peck, or dry gallon, contains 268.8 cubic inches. Six 
quarts dry measure are equal to nearly 7 quarts liquid measure. 

1. How many pints in 3 qt. ? In 1 pk. 2 qt. ? 

2. How many quarts in 3 pk. ? In 1 bu. 1 pk. ? 

3i In 64 qt., how many pecks ? How many bushels ? 

4. How many pecks in 5^ bu. ? In 6J bu. ? 

5. What part of a bushel is 3 pk. ? 24 qt.? Sqt.? 

6. At 5 cents a pint, what will 1 pk. of chestnuts cost ? 

7. How many quart boxes will 3 pk. 6 qt. of cherries fill? 

8. Bought a peck of peanuts for 1.80, and sold them 
for 6 cents a pint ; how much was the gain ? 



WEIGHT. 




MEASURES OF WEIGHT. 

314. Weight is the measure of the quantity of mat- 
ter a body contains, determined by the force with which 
it tends toward the earth. 

TROT WEIGHT. 

315. Troy Weight is need in weighing gold, silver, 
jewels, and in philosophical experiments. 

Table. 

2i Qraina (gr.) = 1 Pennyweight . pmC. I j'6760ffr. 

30 Pennyweights = 1 Onnce . . . . (W. 1 tt. = < 340j)wt. 
la Ounces ^ I Pound ..,.». | l_ 13 oz. 

The qaality or Sneness of gold is expressed in carat/; a carat 
meaning -/( pat. Gold that is 18 corata fine contains 18 parts of 
pure gold and 6 parts alloy, or Laser metal. 
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APOTHECARIES WEIGHT. 

316. Apothecaries Weight is used by apothe- 
caries and physicians in compounding dry medicines. 

Table. 

20 Grains (^r. xx) = 1 Scruple. . . . «c., or 3. 

3 Scruples (3 iij) = 1 Dram .... dr., or 3. 

8 Drams ( 3 viij) = 1 Ounce .... oz., or 5 • 

2 Ounces ( 5 xij) = 1 Pound . . . . ^., or lb. 

llb=12 5=96 3=288 3= 5760 ffr. 

1. Medicines are bought and* sold in quantities by avoirdupois 
weight. 

2. The potmd, ounce and grain are the same as those of Troy 
weight, the ounce being differently divided. 

1. How many grains in 2 pwt. ? In 3 pwt. ? 

2. How many grains in 3 scruples ? In 5 3 ? 

3. In 60 pwt., how many ounces ? In 80 pwt.? 

4. How many scruples in 5 dr. ? In 8 dr. ? 

5. How many drams in 30 3 ? In 45 3 ? 

6. How many pounds in 72 oz. ? In 96 oz« ? In 144 oz. ? 

7. How many ounces in 3^ lb. ? In 2f lb. ? In | lb. ? 

8. What part of a pound is 4 oz. ? 6 oz. ? 8 oz. ? 9 oz. ? 

9. How many powders of 6 grains each, can be made 
of 1 dram of medicine ? 

10. How many spoons, each weighing 2 oz., can be 
made of 2 lb. 6 oz. of silver ? 

11. Which is heavier, an ounce of calomel or an ounce 
of silver ? 

12. If 5 grains of ' medicine cost 10 cents,' what will 
2 drams cost-? 



WEIGHT. 
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AVOIRDUPOIS WEIGHT. 

317. Avoirdupois Weight is used for all the 
ordinary purposes of weighing. 

Table. 



16 Ounces (<?e.) = 1 Pound . . . . R>. 
100 Pounds = 1 Hundredweight cwt. 

' 20 cwt., or 2000 lb.= 1 Ton ..... T. 

The Long Ton of 2240 lb. is seldom used, except in U. S. Cus- 
tom Houses. 



(32000 oz. 
2000 ». 
20 cwt. 



318. Comparative Table of Weights. 

Tbot. Apothecaries. Avoibdufois. 

1 Pound = 5760 Grains = 5760 Grains = 7000 Grains. 

1 Ounce = 480 " = 480 " = 437.5 " 

175 Pounds = 175 Pounds = 144 Pounds. 

319* The following denominations are also used : 

100 Pounds of Grain or Flour make 1 Cental. 

100 Pounds of Dry Fish " 1 Quintal. 

100 Pounds of Nails " 1 Cask or Keg. 

196 Pounds of Flour " 1 Barrel. 

200 Pounds of Pork or Beef *' 1 Barrel. 



320. The weight of the bushel of certain grains, seeds 
and vegetables has been fixed by statute in many of the 
States, and though the laws of different States are not 
uniform in this respect, the following are the prevailing 
standards : 



Wheat 


. . 601b. 


Beans . . . 


. . 601b. 


Wheat Bran . 


. 201b. 


Rye . 


. . 56 " 


Buckwheat . 


. . 42 " 


Rye Meal . . 


. 56 ** 


Com . . 


. 56 " 


Flax Seed . 


. 56 '' 


Com Meal . . 


. 50 " 


Barley . 


. . 48 " 


Hemp Seed . 


. 44 " 


Com in Ear . 


. 68 " 


Oats . . 


. 82 " 


Potatoes . . 


. 60 " 


Clover Seed 


. . 60 " 


Peas . 


. . 60 " 


Onions . . . 


. 57 " 


Timothy Seed 


. 45 " 
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1. How many ounces in 3 lb. ? In 1 lb. 10 oz. ? 

2. How many pounds in 4 hundredweight ? In 6 cwt. ? 

3. How many hundredweight in 300 lb. ? In 500 lb. ? 

4. In 5 cwt. 20 lb., how many pounds ? 

5. In 1 T. 5 cwt., how many hundredweight ? 

6. What part of a cwt. is 25 lb. ? 50 lb. ? 75 lb. ? 

7. How many cwt. in J of a ton ? lu J ? In f ? In |^ ? 

8. How many tons are 50 cwt. ? 60 cwt. ? 75 cwt. ? 

9. What will 1 ton of hay cost, at 1 cent a pound ? 

10. At 5 cents an ounce, what will 1^ lb. of licorice cost? 

11. At 8 cents a pound, what will 3 cwt. of sugar cost? 

12. At $2 a bushel, how much must be paid for a bag 
of wheat weighing 120 pounds ? 

13. What will 20 pounds of clover seed cost, at $10 
a bushel ? 

14. How many bushels of com meal can be bought for 
$3, at 2 cents a pound ? 

15. If 8 oz. of tea cost |^, what will 4 pounds cost ? 

16. How many barrels are 1200 pounds of beef ? 

17. How many pounds in ^ bbl. of pork ? In ^ bbl. 
of flour ? 

18. How much is ^ cental of wheat ? 2 centals of flour ? 

19. At $3 a bushel, what will be the cost of 30 lb. of 
beans ? 

20. When pork is 124 a barrel, what is 25 lb. worth ? 

21. What will 3 lb. 8 oz. of beef cost, at 12 cents a lb. ? 

22. At $.50 a cwt., what will 1 T. 6 cwt. of hay cost ? 

23. What will ^ quintal of fish cost, at 6 cents a pound? 

24. At $12 a barrel, what will a sack of flour contain- 
ing 49 lb. cost ? 

25. If 25 lb. of cheese cost $2, what will 3 cwt. cost ? 




MEASURES OP TIME. 
321. Time ie the measure of duration. 
332. The Unit is the jnean solar day. 
Table. 



60 Seconds {««.) 


= 1 Minute . . mift. 


60 Minutes 


= 1 Hour . . . . hr. 


24 Honn 


= 1 Day .... da. 


7 Days 


= lWeek . . . wk. 


865 Days, or 
12 CatendarMo. 


= 1 Common Tear yr. 


366 DajB 


= 1 Leap Tear . yr. 


lOOTeare 


= 1 Century . . Cen. 



8T60 hr. 
12 mo. 
365 da. 
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866 or 866 days. 



The calendar year is divided as shown in the diagram : 

The exact length 
of a solar year is 
865 dA. 5 h. 48 min. 
46 sec. ; but for con- 
venience it is reck- 
oned 11 min. 14 sec. 
more than this, or 
365 da. 6 h. = 3651 
da. This i day in 
4 years makes one 
day, which, every 
fourth, bissextile, or 
leap year, is added 
to the shortest 
month, giving it 29 
days. 

Every year divisi- 
ble by 4 is a leap year, the centennial years excepted ; as 1876, 1880. 

In most business transactions 30 days are considered a month, 
and 12 months a year. 

1. How many seconds in j^ min. ? In -J- min. ? 

2. How many minutes in 120 sec. ? In 150 sec. ? 

3. How many minutes in ^ hour ? In J? In -J-? 

4. How many hours in 90 min. ? In 120 min. ? 

5. What part of an hour is 20 min. ? Is 40 min. ? 

6. How many weeks in 44 da.? In 63 da. ? In 84 da. ? 

7. In 3 yr., how many months ? In 5 yr. ? In 6 yr. ? 

8. Name the months that have 30 da. each. 31 da. 
each ? 

9. How many days from Jan. 1st to March 10th, 
inclusive ? 

10. How many days from April 15th to July 10th ? 



TIME. 
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CIRCULAR MEASURE. 

333. Circular, or Angular Measure , is used 
in meaauring angles and axes of circles, in determining 
latitude and longitude, the location of places, the motion 
of the heavenly bodies, etc. 

334. The Unit is the degreey which is ^ part of 
the circumference of any 
circle. 

336. A Circle is a 

plane figure bounded by a 
curved line, every point of 
which is equally distant 
from a point within called 
the center, 

336. A Circumfer- 
ence is the line that 
bounds the circle. 





Fig 


. 1. 




B 


/ 


/^^^. 


=^^^ 


y^ 


/^ 


""^^^^ 


r 


r-^ 


^^ 



180' 



Fig. 2. 

I 



337. An Arc is any part of the circumference ; as 
AD, DE. 

338. An Angle is the difference in the direction 
of two lines proceeding from a 
common point, called the vertex. 
Thus, in Fig. 2, A CD and 
D C B are angles, and C their 
vertex. 

339. A Right Angle is 

formed by drawing one line ^ "" ^ 

perpendicular to another. Thus, ACE and E C B are 
right angles. 



{ 
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Fig. 3. 




330. A Degree is one of the 360 equal parts into 
which the circumference of a' circle is supposed to be 
divided. Thus, E and B (Fig. 1) are at the distance of 
90°, or a right angle from each other, the vertex being at 
the center of the circle. 

331. OChe Measure of 
an Angle is the arc of the 

circle included between its 
sides. Thus, the arc D B, in 
Fig. 3, is the measure of the 
angle D C 6. 

Table. 

60 Seconds (") = 1 Minute 
60 Minutes = 1 Degree 

30 Degrees = 1 Sign . 

12 Signs, or 360** = 1 Circle . 

A Semi' Circumference is one-half of a circumference, or 180*. 
Jl Quadrant is one-fourth of a circumference, or 90". 
A. Sextant is one-sixth of a circumference, or 60°. 
A Sign is one-twelfth of a circumference, or 30°. 
A Degree (1°) is one-rdntieth of a right angle. 

The length of a degree varies with the size of the circle ; thus, 
a degree of longitude at the Equator is 69.16 statute miles, at 30** 
of latitude it is 59.81 mUes, at 60° of latitude it is 3453 mUes, and 
at 90°, or the poles, it is nothing. 

A minute of the earth's circumference is called a geographic, or 
nautical nule, and is about 1^ common nules. 

1. How many degrees in a sign ? In a sextant ? In 
a quadrant ? 

2. How many degrees in |^ of a circle ? In ^ ? In ^ ? 

3. How many geographic miles in 2 ? In 3° ? 



/ 




r 1296000'' 


o 

8, 


1 a = - 


21600' 
360° 


G, 




L 12^. 
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4. What is the length of a degree at the Equator ? At 
the poles ? 

6. How many degrees in 240 nautical miles ? 

6. How many degrees in i^ of a quadrant ? In ^ of a 
sextant ? 

7. How many signs in 2 quadrants ? How many de- 
grees ? 

8. How many sextants in a circle ? How many quad- 
rants ? 

9. What part of a quadrant is 15° ? 30°? 45"? 

MISOELLAJSTEOUS MEASUKES. 

COUNTING. 

332. This measure is used in counting certain classes 
of articles for market purposes. 



1728 units, 
1 G, gro, = -{ 144 doz, 

12 gro. 



Table. 

12 Units = 1 Dozen . . . doz. 

12 Dozen = 1 Gross .... gro, 

12 Gross = 1 Great Gross . Q. gro. 

20 Units = 1 Score . . . . «c. 

Two tilings of a kind are often called a pair, and six tilings a set ; 
as a pair of horses, a set of chairs, etc. 

PAPER. 

333. The denominations of this table are used in the 
paper trade : 

Table. 



24 Sheets = 1 Quire . 


. gr. 




' 4800 Sheets. 


20 Quires = 1 Ream . 
2 Reams = 1 Bundle 


. Tin,. 
, bun. 


1 J5. = - 


200 Quires. 
10 Reams. 


5 Bundles = 1 Bale 


. B. 




5 Bundles. 
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1. How many things in 3 doz. ? In 6 doz. ? In 1 gro. ? 

2. How many dozens in dj^ gro. ? In 5 gro. ? 

3. How many dozens in ^ of a great gross ? 

4. In 1 ream of paper, how many quires? In 2^ 
reams? 

5. In 1 bale, how many reams ? In 3 bales ? 5 bales ? 

6. How many score in 40 ? In 60 ? In 100 ? 

7. How many sets in 24 ? In 36 ? In 72 ? 

8. How many pairs in 12 ? In 20 ? In 28 ? 

9. What will be the cost of a gross of pens at 10 cents 
a dozen ? 

10. At 20 cents a quire, what will -j^ a ream of paper 
cost? 

REVIEW QUESTIONS. 

334:. 1. Define a Denominate Number. A Simple Number. 
A Compound Denominate Number. The difference between simple 
and compound numbers. Define a Measure. Illustrate. Name 
the different classes of measures. 

2. Define Money. Coin. Paper Money. Currency. Fractional 
Currency. United States Money. What is the unit? Repeat 
table. Name the gold coins. The silver coins. Other coins. 
Design of the Trade Dollar. 

3. Define Canada Money? The denominations? When made 
uniform ? What was used previous to the decimal system ? Name 
the coins in use. Define English Money. What is the unit? 
Repeat the table. Name the principal gold coins. Silver coins. 
Other coins. Value of the Sovereign in JT. S. Money. 

4. Define French Money ? The unit ? Repeat the table. Name 
the gold coins in use. The silver coins. Other coins. Value of 
the FranQ in U. S. Money ? 

5. Define Extension. A Line. Linear Measure. Repeat table. 
Other denominations. How is cloth measured? What is Qun- 
ters Chain ? Table ? How are measurements recorded ? 
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6. For what is Square Measure used? Define a Surface. A 
Square. A square inch. A square foot. A Rectangle. When is 
a rectangle a square ? What is the area of a plane figure ? The 
unit of square measure ? Define a square yard. Rule to find area. 
To find one side, when the area and other side are given. How do 
artificers estimate their work ? Define the Acre. For what used ? 
What is a Township ? A Section ? 

7. For what is Cubic Measure used ? Define a Solid. A Cube. 
A cubic inch. A cubic foot. A rectangular solid. Solidity, or 
Volume. The unit of cubic measure. Rule to find contents of a 
cube. Repeat table. Wood Measure ? Repeat table. What is a 
cord of wood ? A cord foot ? A perch of stone ? 

8. Define Capacity. How divided ? For what is Liquid Measure 
used ? Table ? What kind of measures are the barrel and hogs- 
head ? How many cubic inches in the standard Uquid gallon ? 
In the Imperial gallon ? In the old beer gallon ? Define Apothe- 
caries Fltlid Measure. For what used ? For what is Dry Measure 
used? Repeat table. How many cubic inches in the standard 
bushel ? In the dry gallon ? 

9. Define Weight. For what is Troy Weight used? Repeat 
table. How is the quality of gold expressed. Illustrate. For 
what is Apothecaries Weight used? Repeat table. How are 
medicines bought and sold in quantities? How do Troy and 
Apothecaries Weight differ? For what is Avoirdupois Weight 
used ? Repeat table. Comparative table. Other denominations. 

10. Define Time. The unit. Repeat table. How is the year 
divided? Name the Seasons. Months of each season. Days of 
each month. How are leap years distinguished from the common 
year? 

11. For what is Circular Measure used? Define a Circle. A 
Circumference. An Arc. An Angle. A Right Angle. A Degree. 
The measure of an angle. Repeat the table. Define a Semi-cir- 
cumference. A Quadrant. A Sextant. A Sign. How does a 
degree vary in length? Repeat the table for counting. Table 
for paper. 

10 
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REDUOTIOK 

335. Reduction of Denominate Numbers 

is the process of changing numbers from one denomina- 
tion to another without altering their value. 
Eeduction is of two kinds — Descending and Ascending, 

336. Reduction Descending is the process of 
changing numbers of a higher denomination to equiva- 
lent ones of a lower denomination ; as feet to inches. 

337. Reduction Ascending is the process of 
changing numbers of a lower denomination to equivalent 
ones of a higher denomination ; as inches to feet. 

REDUCTION DESCENDING. 

338. To reduce integers of hig^her denomina- 
tions to lower. 

1. How many inches in 4 ft. ? In 5 ft. 7 in. ? 

2. How many feet in 2 yd. 1 ft. ? How many inches ? 

3. Change 5 qt. 1 pt. to pints ? To gills ? 

4. Eeduce 1 gal. 2 qt. 1 pt. to pints ? 

5. How many cord feet in 3 cd. ? In 5 J cd.? 

6. Keduce 2 lb. 6 oz. to ounces. 3 lb. 10 oz. ^^ lb. 

7. How many pounds in 6 cwt. ? In5cwt. ? 15cwt.? 

8. In 3 bu. 2 pk., how many pecks? How many quarts?. 

9. Eeduce 9 oz. 12 pwt. to pennyweights. 

10. In 4 gross, how many dozens ? In 5 gross 6 doz. ? 

339. Pbinciple. — Denominate numbers are changed 
to lower denominations hy Multiplication. 
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OPERATION. 

26 rd. 3 yd. 2 ft. 9 in. 

H 

146 yd. 
3 



440 ft. 
12 



5289 inches. 



WRTTTEif EXB:RCISB8, 

1. How many inches in 26 rd. 3 yd. 2 ft. 9 in. ? 

Analysis. — Since 1 rd. is 
equal to 5i yd., there are 5i 
times as many yardd as rods, 
plus the given number of yards ; 
36 yd. X 5i + 3 yd. = 146 yd. 

Since 1 yd. is equal to 3 ft., 
there are 3 times as many feet as 
yards, plus the given number of 
feet ; 146 ft. x 3 + 2 ft. = 440 ft. 
Since 1 ft. is equal to 12 in., 
there are 12 times as many inches as feet ; 440 in. x 12 + 9 in. = 
5289 in., the number of inches in 26 rd. 3 yd. 2 ft. 9 in. 

2. Keduce £7 12s. 8d. to pence. 

3. Keduce 6 bu. 3 pk. 6 qt. to pints. 

4. Eeduce 4 lb. 9 oz. 12 pwt. to pennyweights. 

EuLB. — I. Multiply the highest denomination of the 
given number ly that number of the scale that will reduce 
it to the next lower denomination, and to the product add 
the given number of that lower denomination, if ci>ny. 

II. Proceed in like manner with this and each succes- 
sive denomination obtained, until the required denomina- 
tion is reached. 



Eednce 

5. £21 9s. 4d. to pence. 

6. £12 7s. 9|d. to farthings. 

7. 26 cr. 2s. 6d. to pence. 

8. 14s. 3 far. to farthings. 

9. £18 to U. S. money. 

10. 23 crowns to U.S. money. 



Change 

11. 10 florins to farthings. 

12. 16 sov. to shillings. 

13. 45 francs to centimes. 

14. 14 Napoleons to francs. 

15. 21 Nap. to U. S. money. 

16. 18 fr. to U. S. money. 
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17. Eeduce 5 mi. 120 rd. 4 yd. to yards. 

18. Reduce 15 yd. 1 ft. 10 inches to inches. 

19. In 4 fathoms 4 ft., how many inches ? 

20. In 3 miles, how many feet ? 

21. In 2 mi. 20 ch., how many links ? 

22. Eeduce 14 yd. of cloth to fourths. 

23. Eeduce lOJ yd. of flannel to eighths. 

24. In 9^ yd. of silk, how many sixteenths ? 

25. Eeduce 75 sq. rd. 12 sq. yd. 4 sq. ft. to square feet. 

26. In 5 A., how many square yards ? 

27. Change 14 sq. yd. 5 sq. ft. 84 sq. in. to square inches. 

28. In 2 A., how many sq. links ? 

29. How many square rods in 12 A. 4 sq. ch. ? 

30. In a township of land, how many quarter sections ? 

31. Eeduce 16 cd. 5 cd. ft. to cubic feet. 

32. Eeduce 5 cu. yd. to cubic inches. 

33. How many cubic feet in 28 perch of stone ? 

34. How many cubic inches in a perch of stone ? 

35. Eeduce 2 hhd. 24 gal. 3 qt. to quarts. 

36. How many pints in 44 gal. ? In 2 bbl. 10 gal. ? 

37. Eeduce 3 Cong. 5 0. 10 f 3 to fluid ounces. 

38. Eeduce 16 bu. 6 qt. to pints. 

39. In 3 bu. 2 pk., how many pints ? 

40. Eeduce 5 lb. 10 oz. 12 pwt. to pennyweights. 

41. Change 9 oz. 16 pwt. to grains. 

42. Eeduce 3 5 5 3 to grains. 

43. Eeduce 4 T. 12 cwt. 60 lb. to pounds ? 

44. In 6 cwt. 28 lb. 10 oz., how many ounces ? 
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How many pounds in 



51. 26i bu. of wheat. 

62. 48 bu. of oats. 

63. 29 bu. of com meal. 
54 12|^ bu. of onions. 
56. 7| bu. of clover seed. 
66. 65 bu. of rye. 



46. 14 centals of grain. 

46. 38 bbl. of flour. 

47. 19 bbl. of pork. 

48. 16 bbl. of beef. 

49. 12.6 quintals of fish. 

50. 27.25 kegs of nails. 

57. Eeduce 4 wk. 3 da. 5 hr. to minutes. 

58. How many hours in a leap year ? 

69. If a clock tick seconds, how many times will it 
tick during February, 1876 ? 

60. How many hours in the three Autumn months ? 

61. Eeduce 14° 20' 25" to seconds. 

EEDUCTION ASCENDING. 

340. To reduce integers of lower denominations 
to higher. 

1. How many feet are 72 in. ? How many yards ? 

2. How many pecks are 64 qt. ? How many bushels ? 

3. How many pounds are 64 oz. of butter ? 48 oz. of 
silver ? 96 oz. of magnesia ? 

4. Eeduce 144 in. to feet. To yards. 
6. How many cords in 48 cord feet ? 

6. Eeduce 50 pints to quarts. To gallons. 

7. How many tons are 42 cwt. ? 65 cwt. ? 

8. How many hundredweight are 600 lb. ? 750 lb. ? 

9. Eeduce 91 days to weeks. To months. 

10. How many dozens are 144 eggs ? How many gross ? 

341. Pbinciple. — Denominate numbers are changed 
to higher denominations ly Division. 
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WRITTEN EXERCISES. 

1. Eeduce 427 pints to bushels. 

OPERATION. Analysis.— Since 2 pt. 

2 ) 4 2 7 pt. make 1 qt., in 427 pt. there 

8)213qt. + lpt. are as many quarts as 2 pt. 

are contained times in 427 

4 ) 2 6 pk. + 5 qt. p^.^ or 213 qt. and 1 pt. re- 

6 bu. + 2 pk. maining. 

427pt. = 6bu. 2pk. 5qt. Ipt. ®^^^ ^ ^*- "^^^ P^" 

in 213 qt. there are as many 

pecks as 8 qt. are contained times in 213 qt., or 26 pk. and 5 qt. 

remaining. 

And since 4 pk. make 1 bu., in 26 pk. there are as many bushels 

as 4 pk. are contained times in 26 pk., or 6 bu. and 2 pk. remaining. 

Hence 427 pt. = 6 bu. 2 pk. 5 qt. 1 pt. 

2. How many rods are 440 feet ? 

OPERATION. Analysis. — In order to divide 

3 ) 4 4 ft. the second dividend 146 yd. by 

^ i ^ 1 4- fi vd 4- 2 ft ^^' ^*^ dividend and divisor 

2 must be reduced to Aofee*/ thus 

6i = 11 halm; and 146 = 292 

1 1 ) 2 9 2 half-yd. halves; 11 is contained in 292, 

2 6 rd. + 3 yd. 26 times and 6 remainder. Since 

440 ft. = 26 rd. 3 yd. 2 ft. *^® dividend is lujhes the re- 
mainder 6 is Tuxhes, and 6 hcUf- 
yards = 3 yd. Hence 440 ft. are equal to 26 rd. 3 yd. 2 ft. 

3. Keduee 6292 pence to pounds. 

4. Keduee 5630 pennyweights to pounds. 

5. Keduee 840 gills to gallons. 

Rule. — ^I. Divide the given denomination by that number 
of the scale which is equal to a unit of the next higher de- 
nomination, and write the remainder as a part of the answer. 
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II. In like manner divide this and each successive quo- 
tient until the denomination required is reached. The last 
quotient with the remainders annexed will he the result 
required. 

Reduction descending and ascending ^(^i^ each other. 

Keduce 



How many 

6. Cents are 650 mills ? 

7. Dollars are 1240 cents ? 

8. Francs are 500 centimes? 

9. Napoleons are 100 fr. ? 

10. Pounds are 3600 pence ? 

11. Shillings are 556 far. ? 

12. Sovereigns are 21368 far.? 

13. Crowns are 1260 pence ? 

14. Florins are 599 pence ? 

15. Yards are 1242 inches ?- 

16. MUes are 21120 feet ? 

17. Fathoms are 1435 feet ? 

18. Eods are 1968 inches ? 

19. Yards are 325 eighths ? 

20. Miles are 8470 links ? 

21. Acres are 25600 sq. rd. ? 

22. Sq.rd. are 346720 sq.in.? 

23. Sections are 1920 A. ? 

24. Acres are 650 sq. ch. ? 

25. Cu. yd. are 786 cu. ft. ? 

26. Cords are 43860 cu. ft.? 

27. Cd. ft. are 165888 cu.in.? 

28. Quarter -sections are 

6400 sq. chains. 



29. 2347 pints to gallons. 

30. 6048 gills to barrels. 

31. 3696 cu. in. to gallons. 

32. 6748 f 3 to Cong. 

33. 1075210 cu. in. to bu. 

34. 1236 pints to pecks. 

35. 23597 gr. to lb. Troy. 

36. 1246 3 to ounces. 

37. 7342 pwt to pounds. 

38. 8425 oz. to cwt. 

39. 4536 lb. to bu. of wheat. 

40. 6912 lb. to bu. of oats. 

41. 900 lb. to bbl. of beef. 

42. 14000 lb. to bu. of com. 

43. 86400 min. to weeks. 

44. 28635 sec. to hours. 

45. 10800 hr. to mo. of 30 da. 

46. 10000" to degrees. 

47. 2736 pens to gross. 

48. 1728 eggs to dozens. 

49. 4060 balls to score. 

50. 17647 sheets to reams. 

51. 960 quires to bundles. 
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REVIEW. 
WniTTJEN EXA.MPLB8. 

343. What will be the cost of 

1. 1 T. 15 cwt. 36 lb. of sugar, at 9 cents a pound ? 

2. 2 lb. 8 oz. 12 pwt. of gold dust, at $.72 a pwt. ? 

3. 3 mi of telegraph wire, at 12 cents a foot ? 
4 1 hhd. of wine, at 40 cents a pint P 

5. 2 bu. 1 pk. 6 qt. grass seed, at 14 cents a quart ? 

6. 2760 lb. of wheat, at $1.50 a bushel ? 

7. 12 weeks board, at $2.62J a day ? 

8. 1 half acre of land, at 25 cents a square foot ? 

9. 128 pints of chestnuts, at $3.50 a bushel ? 

10. 240 cord feet of wood, at $4J^ a cord ? 

11. 4000 lb. of hay, at $. 75 a hundredweight ? 

12. 360 quarts of milk, at 32 cents a gallon ? 

13. 16 reams of paper, at 20 cents a quire ? 

14. 5 bbl. of pork, at 9 cents a pound ? 

15. 8 gross of lead pencils, at 5 cents a piece ? 

16. At 12 cents a pint, how much molasses can be 
bought for $8.52 ? 

17. Paid $52.20 for a gold chain, at the rate of $.90 
a pennyweight. How much did it weigh ? 

18. A township 4 miles long and 3^ miles wide, is 
equal to how many farms of 80 acres each ? 

19. Paid $17 for a barrel of beef : how much is that 
a pound ? 

20. How many minutes more are there in the summer, 
than in the winter months of a common year ? 

21. How many acres in a field 90 rd. long and 75 rd. 
wide? 
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22. What will be the cost of a board 14 ft. long and 
2J ft. wide, at 6 cents a square foot ? 

23. What is the yalue of a pile of wood 18 ft. long, 
8 ft. high and 8 ft. wide, at 14.50 a cord ? 

24. How many spoons, each weighing 1 oz. 6 pwt., 
can be made from 1 lb. 3 oz. 12 pwt. of silver ? 

25. If 1 bushel of wheat make 49 lb. of flour, how 
many barrels will 300 bushels make ? 

26. How many cubic yards of earth must be removed 
to make a cellar 44 ft. long, 27 ft. wide and 5 ft. deep ? 

27. ' What will it cost to excavate a reservoir 120 ft. 
long, 54 ft. wide and 5 ft. deep, at $2.25 a cubic yard ? 

28. How many square yards of oil cloth will cover an 
office floor 15 ft. long and 12 ft. wide ? 

29. A grocer bought 2 bbl. of pork at $14 a barrel, and 
retailed it at 10 cents a pound : how much was his gain ? 

30. How many rods of fence will enclose a farm 1 
mile square ? 

31. What will be the cost of slating a roof 40 ft. long, 
and each of the two sides 20 ft. wide, at $14 per square 
of 100 feet ? 

32. How many bricks 8 in. long and 4 in. wide, will 
pave a walk 16 ft. long and 4 ft. wide ? 

33. A man bought a quarter section of land for $4160 : 
how much did he pay an acre ? 

34. Find the cost of carpeting a room 18 ft. long and 
15 ft. wide, with carpeting 1 yd. wide, at $3.37^ a yard ? 

35. What will it cost to build a wall 48 ft. long 6 ft. 
high and 1 J ft. thick, at 12^ cents a cubic foot ? 

36. What will it cost to paint the ceiling of a room 
18 ft. square, at $.62^ a square yard ? 
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EEDUCTION OF DENOMINATE FRACTIONS. 

343. A Denominate Fraction is a fraction 
whose integral unit is a denominate number. Thus, -| of 
a pound, .5 of a mile, are denominate fractions. 

1. DenomiTiate Fractions are written either as Common Fractions, 
or as DecimcUs. 

2. The principles, operations and analyses of Denominate Inac- 
tions are essentially the same as those of Denominate Integers. 

Case I. 

344. To reduce a denominate fraction to inte- 
gers of lower denominations. 

1. How many inches in J of a foot ? 

Analysis. — Since 1 foot is 12 in., } of 1 foot is J of 12 in., or 
9 in. Hence J ft. = 9 in. 

ft 

2. How many ounces in ^ lb. ? In ^J^ lb. ? In | lb. ? 

3. How many quarts in f pk. ? In J pk. ? In | bu. ? 

4. How many hours in \ da. ? In f da. ? In | da. ? 

5. Change to months \ yr. I yr. f yr. -j^ yr. 

6. Change to pounds \ bu. oats. |^ bu. com. -f bu. beans. 

7. How many pounds in \ bbl. flour? In | bbl. beef. 
In^bbLpork? 

8. How much is .5 of a pound Troy ? 

Analysis. — Since 1 pound is 12 oz., .5 of 12 oz.,' or 12 x .5=6 oz. 
Hence .5 lb. = 6 oz. 

9. How much is .6 of a £ ? .5 of a foot ? .25 of a cwt.? 

10. Change to minutes .3 hr. .25 hr. .7 hr. .8 hr. 

11. How much is .25 of a bu.? .5 of a gal.? 

12. Change to pounds .36 of a cwt. .2 of a ton. 
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JVJtlTTEN EXERCISES , 

1. Eednce \ bu. and .8 bu. each to integers of lower 

denominations. 

1st operation. 1st operation. 

I bu. X 4 = Jij/t = 3| pk. .8 bu. X 4 = 3.2 pk. 

I pk. X 8 = I = 1| qt. .2 pk. X 8 = 1 .6 qt. 

I qt. X 2 = I = li pt. .6 qt. x 2 = 1.2 pt. 

Hence Hence 

^ bu. = 3 pk. 1 qt. 1-^ pt. .8 bu. = 3 pk. 1 qt. 1.2 pt. 

Analysis. — Since there are 4 pk. in 1 bu., there are 4 times as 
many pecks as bushels ; and since there are 8 qt. in 1 pk., there 
are 8 times as many quarts as pecks ; and last, since there are 2 pt. 
in 1 qt., there are 2 times as many quarts as pints. Hence ^, or 
.8 bu. = 3 pk. 1 qt. li, or 1.2 pt. 

The following methods may be regarded as most con- 
venient in practice, since the operations are performed 
without rewriting the fractional part of each product 





2d operation. 
4 
4 


• 


2d operation. 
.8bu. 
4 


3 


5)16(3 
15 


pk. 


1 qt. 1^ pt. 


3 . 2 pk. 

8 


2 

5)6 


1 
8 






1 . 6 qt. 
2 


5 
1 


5)8 
5 




.8bu. 


1 . 2 pt. 
= 3 pk. 1 qt. 1. 



Reduce to integers of lower denominations : 



2. I of a day. 

3. I of a pound Troy. 

4. 3^^ of a yard. 



5. .125 of a barrel. 

6. .92 of a day. 

7. .4166 of a cwt. 
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EuLE. — I. Multiply the given fraction or decimal hy 
that number in the scale that will reduce it to the next 
lower denomination, 

II. Proceed in like manner with the fractional part of 
each successive product until reduced to the denomination 
required* 

III. The integral parts of the several products arranged 
in their proper order will he the required result 

Change to integers of lower denominations : 



8. ^ of a month. 

9. |- of an acre. 

10. ^ of a week. 

11. -J of a rod. 

12. 3^ of a yard. 

13. I of a hogshead. 

14. 4^ oidi. great gross. 



15. .625 of a bushel. 

16. .3746 of a £. 

17. .715 of a degree. 

18. .008 of a mile. 

19. .659 of a week. 

20. .9 of a pound avoir. 

21. .75 of a bale of paper. 



Case II. 

345. To reduce a compound denominate num- 
ber to a fraction of a hig^her denomination* 

1. What part of a pound avoir, are 4 oz. ? 8 oz. ? 12 oz. ? 

2. What part of an hour are 15 min. ? 20 min. ? 30 min. ? 

3. What part of a £ are 5s. ? 10s. ? 12s. ? 15s. ? 

4. What part of 3 gal. are 6 qt^? 

Analysis. — Since there are 13 qt. in 3 gaJ., 6 qt. are VV or i = 
.5 of 3 gal. Hence 6 qt. = i or .5 of 3 gaL 

5. What part of 2 lb. Troy are 6 oz. ? 8 oz. ? 1 lb. 6 oz. ? 

6. What part of 4 yd. are 4 ft. ? 2 yd. 2 ft.? 1 yd. 2 ft.? 
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WRITTEN EXERCISES. 

1. Reduce 1 da. 9 hr. 36 min. to the decimal of a week. 

1st operation. Analysis. — Since 60 min. are 1 hr., 

6 0)36.0 min. there are -^a as many hours as min- 

24^9 6 hr ^*^ * ^ ^^ ^^ ™^* ^ '^ ^'' ^^^'^ 
added to 9 hr. make 9.6 hour. 

7 ) 1 . 4 da. gijj^ 24 hr. are 1 da., there are 2^^ 

. 2 wk., or ^ wk. as many days as hours ; i-i of 9.6 hr. 

is .4 da., which added to 1 da. make 
1.4 days. 

And since 7 da. are 1 wk., there are \ as many weeks as days ; 
I of 1.4 da. is .2 wk. This may be changed to the form of a com- 
mon fraction, i wk. (232). 

2d operation. Analtsis. — To find 

1 da. 9 hr. 3 6 min. ^ 2016 min. what part one denomi- 

1 wk. = 10080 min. ^^ number is of an- 

2016 — . i wk or 2 wk ^*^®'' ^*^ ^^^ ^ 

reduced to the same 

denomination. 

1 da. 9 hr. 36 min. are equal to 2016 min., and 1 wk. is equal to 

10080 min. Since 1 min. is -nrW of a week, 2016 min. is tWA" = 

i wk. This may be changed to the form of a decimal, .2 wk. (233). 

2. Eeduce 1 oz. 6 pwt. 16 gr. to the fraction of a pound. 

3. Reduce 3 cd. ft. 8 cu. ft. to the decimal of a cord. 

Rule. — I. Divide the lowest denomination given by that 
number in the scale which is equal to a unit of the next 
higher, and add the quotient as a decimal to that higher 
denomination. 

II. Proceed in like manner until the whole is reduced 
to the denomination required. Or, 
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Reduce the given number to its lowest denomination for 
the numerator, and a unit of the required denomination 
to the same denomination for the denominator of the re- 
quired fraction, which reduce to its lowest terms, or to a 
decimal. 

1. In finding what part one compound numb^ is of another, they 
must be like numbers, and both reduced to the lowest denomination 
in eithsr, 

2. If the given number contain a fraction, the denominator of 
this fraction must be regarded as the loioest denomination. 



What part of 

4. Iwk.is3da.21ir.40iniii.? 

5. 21b. Troyis7oz.4pwt.? 

6. 4 bu. is If pk. ? 

7. 1 bbl. is 15 gal. 3 qt. ? 

8. 1 yd. is 1ft. 9.6 in.? 

9. 2 pk. is 2 pk. 4 qt. ? 

10. 1 da. is 7 hr. 12 min. ? 

11. 2 lb. ayoir. is lOf oz.? 

12. £6 is 7s. 6d. ? 

13. 2 cd. is 4 cd. ft. 8 cu. ft. ? 

14. 3 ft. square is 3 sq. ft. ? 



What decimal of 

16. £4 is 48s. 6d. ? 

17. 3bu. is3pk. 1.12 qt.? 

18. 1 fathom is 3i ft. ? 

19. 1 T. 5 cwt. is 25 lb. ? 

20. 6 gal. is 3 qt. 1 pt. 2 gi. ? 

21. Iwk. 3da.is4da. 9hr.? 

22. 5 yd. 1ft. is 2 yd. 2 ft.? 

23. 21b.Troyis9oz.7pwt 

12 gr. 

24. 1 lb. is 10 5 2 3? 

25. V is 13' 1.2" ? 

26. 1 ream is 150 sheets? 



15. 2 rd. 8 ft. is 4 yd. 1^ ft. ? 

27. What part of 1 barrel of flour is 24} lb. ? 

28. What part of 15 cwt. 21 lb. is 2 cwt. 11 lb. ? 

29. What part of 4 gal. 3 qt. is 3 qt. 2 gi. ? 

30. What decimal of a pound is 3} | ? 

31. What part of 4 oz. is 2 oz. 16 pwt. 19.2 gr. ? 

32. What decimal of 1 f ? is 5 f 3 36 tn, ? 

33. What decimal of IJ bu. is .45 of a peck ? 
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ADDITION. 

346. Denominate Numbers are added^ subtracted, 
multiplied and divided by the same general methods as 
are employed for like operations in Simple Numbers. 

The corresponding processes are based upon the same 
principles; the only modification of the rules is that 
required in reducing by a varying instead of a uniform 
scale of 10. 

WJtXTTJEN EXEnCISES, 

1* What is the sum of 32 bu. 2 pk. 6 qt. ; 24 bu. 1 pk. 
4 qt. ; 16 bu. 3 pk. 7 qt. ? 

OPERATION. Analysis.— Write the numbers so that 

bu. pk. qt. units of the same denomination stand in 

3 2 2 6 ^^^ same column, and begin at the right to 

add. 

The sum of the quarts is 17 qt., equal to 

2 pk. 1 qt. Write the 1 qt. under the 

7 4 1 column of quarts and add the 3 pk. to the 

column of pecks. 
Add, in like manner, the columns of pecks and bushels. 

(2.) 

A. P. sq. yd. sq.ft. sq.in. 

26 128 25 8 125 

19 38 30 7 150 

456 70 16 6 98 



24 14 
16 3 7 



502 78 12(i)5 85 

(i)=4 72 





(3.) 




lb. 


oz. 


pwt. 


16 


11 


18 


26 


9 





11 





6 




5 


10 


9 





4 



503 78 13 1 13 64 2 18 
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EuLE. — I. Write the numbers so that units of the smne 
denomination will stand in the same column^ and begin at 
the right to add. 

II. Add each denomination separately as in simple 
numbers^ and if the sum be less than a tmit of the next 
higher denomination, torite it under the column added. 

III. When the sum of any denomination is equal to, or 
greater than a unit of the next higher denomination, reduce 
to that denomination, and write the excess, if any, under 
the column added, and add the quotient to the next column. 

4. What is the sum of 4s, 5? 33 l3 16 gr.? 10 f 
6 3 4gr.; iBb 2| 23 10 gr.; and 4 § 7 3 l3 ? 

5. Add 5 cd. 6 cd. ft. 10 cu. ft. ; 12 cd. 5 cd. ft. ; 3 cd 
12 cu. ft. ; and 7 cd. ft. 9 cu. ft. 

6. What is the sum of 12° 40' 25" ; 3 S. 15° 50' ; 25^ 
36' 42" ; and 1 S. 18° 29' 30" ? 

7. A man divided his farm into 3 fields. The first 
contained 22 A. 60 P. ; the second 36 A. 44 P. ; the third 
42 A. 120 P. How many acres in his farm ? 

8. Add the sum of 1 T. 14 cwt. 26 lb. 9 oz. ; 10 cwt. 
20 lb. 14 oz. ; 2 T. 44 lb. ; 16 cwt. 34 lb., and 56 lb. 12 oz.? 

9. If a printer one day uses 2 bundles 1 ream 9 quires 
of paper ; the next day 2 bundles 1 ream 15 quires 18 
sheets ; and the next 4 bundles 6 quires, how much does 
he use in the three days ? 

10. A miller bought 4 loads of wheat ; the first con- 
tained 46 bu. 36 lb. ; the second 43 bu. 50 lb. ; the third 
49 bu. 23 lb. ; and the fourth 50 bu. 56 lb. What was 
the amount of the 4 loads P 
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SUBTEACTION. 

WBITTEN EXERCISES, 

347. 1. Prom 16 lb. 8 oz. 6 pwt. 10 gr., take 7 lb. 
4 oz. 12 pwt. 6 gr. 

Analysis. — ^Write the subtrahend 

under the minuend so that units of 

the same denomination shall stand 

in the same column, and begin at 

Q. o 1 A A *^® right to subtract. 

Subtract 6 gr. from 10 gr., and 
write the difference, 4 gr., under the grains. 

Since 13 pwt. cannot be subtracted from 6 pwt., take 1 oz. equal 
to 20 pwt. from the 8 oz., leaving 7 oz., and add it to the 6 pwt., 
making 26 pwt. Subtract 12 pwt. from 26 pwt., and write the dif- 
ference, 14 pwt., under the pennyweights. 

Since 1 oz. was taken from 8 oz., subtract 4 oz. from 7 oz., and 
write the difference, 3 oz., under the ounces. 

Subtract 7 lb. from 16 lb., and write the difference, 9 lb., under 
the pounds. Hence 9 lb. 3 oz. 14 pwt. 4 gr. is the required dif- 
ference. 





OPERATION. 




lb. 


OZ, pwt. 


gr. 


16 


8 6 


10 


T 


4 12 


6 



(2.) 








(3.) 




hhd. gal. qt. 


pt. 


wk. 


da. 


ItT. min. 


sec. 


7 28 2 


1 


10 


4 


16 40 


34 


3 14 3 





3 


5 


10 45 


20 



4 13 3 1 6 6 5 55 14 

Rule. — I. Write the subtrahend under the minuend^ 
so that units of the same denomination shall stand in the 
same column^ and begin at the right to subtract. 

II. Subtract each denomination separately, as in simple 
numbers, and write the difference underneath. 



{ 
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III. When the number of any denomination in the sub- 
trahend exceeds that in the minuend^ add to the number 
in the minuend as many units as make one of the next 
higher denomination, and then subtract 

IV. Diminish the next higher denomination of the minu- 
end by 1, or, which will give the same result, add 1 to 
the next higher denomination of the subtrahend before 
subtracting. Proceed in the same manner with each 
denomination. 

Find the remainder in the following : 

4. 74 yd. 2 ft. 6 in. — 15 yd. 2 ft. 9 in. 
6. 125 A. 84 P. — 40 A. 110 P. 

6. 7 T. 6 cwt. 18 lb. 6 oz. — 2 T. 9 cwt. 12 lb. 10 oz. 

7. 5tt)7i 33 l38gr. -lft>9| 73 23 5gr. 

8. 120 cd. 4 cd. ft. 7 cu. ft. — 84 cd. 10 cu. ft. 

9. 29 sq. yd. 6 sq. ft. 84 sq. in. — 16 sq. yd. 2 sq. ft. 
96 gq. in. 

10. 8 reams 16 quires 5 sheets — 20 quires 10 sheets. 

11. A grocer bought 1 hhd. of molasses and sold 48 gal. 
2 qt. 1 pt. : how much remained ? 

12. From a tub of butter containing 1 cwt. 28 lb., was 
taken 56 lb. 8 oz. : how much remained ? 

13. From a section of land, there was sold 320 A. 85 P. : 
how much remained ? 

14. A merchant tailor bought English cloths to the 
amount of £425 14s. 8^., and paid £275 18s. 6^4.: how 
touch did he still owe ? 

15. From a section of land there was sold at one time 
140 A. 96 P., at another time 200 A. 125 P., and at 
another time 75 A. 28 P. : how much remained ? 
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348. To find the interval of time between two 
dates. 

1. How many years, months and days from May 10, 
1869, to July 4, 1875 ? 

OFEB ATiON. ANALYSIS. — Since the later date expresses 

yr. mo. da. the greater period of time, write it as the 

18 75 7 4 minuend, and the earlier date as the sub- 

18 6 9 5 10 trahend, writing first on the left the year, 

~ I r~7 next the nnmber of the month, and next 
o 1 a5 4 

the number of the day ; then subtract as 

in subtraction of compound numbers. 

When Twur% are to be obtained, reckon from 12 at night, and if 
minvtes and seconds, write them still at the right of hours. 

In finding the time between two d^tes, 12 mo. are usually con- 
sidered a year, and 30 days, a month. 

2. How long from Apr. 22, 1870, to Oct. 9, 1876 ? 

3. A note given June 10, 1871, was paid Sept. 4, 1874. 
How long did it run ? 

4. Washington was bom Feb. 22, 1732, and died Apr. 
17, 1790. What was his age ? 

5. How much time has elapsed since the declaration 
of independence of the United States ? 

6. How many days from the 20th of May to the 14th 
of December ? 

7. What length of time will elapse from 40 min. past 
3 o'clock, P.M., Sept. 4th, 1872, to 20 min. before 10 
o'clock, A.M., April 24th, 1874 ? 

8. How many years, months and days from your birth- 
day to this date, or what is your age ? 
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MULTIPLICATION. 

WRITTEN JEXEBCI8E8. 

\ 

349. 1. Multiply 8 cd. 5 cd. ft. 9 en. ft. by 4. 

OFEBATiON. ANALYSIS. — ^Write the multiplier under the 

Cd. cd. ft. cu. ft. lowest denomination of the multiplicand, and 
8 5 9 begin at the right to multiply. 

4 4 times SKcu. ft. are 36 cu. ft., equal to 

■"^T j^ 7 2 cd. ft. 4 cu. ft. Write the 4 cu. ft. under 

the cubic feet in the product, and reserve the 
2 cd. ft. to add to the product of cord feet. 

4 times 5 cd. ft. are 20 cd. ft., and 2 cd. ft. added make 22 cd. ft., 
equal to 2 cd. 6 cd. ft. Write the 6 cd. ft. under the cord feet in 
the product and reserve the 2 cd. to add to the product of cords. 

4 times 8 cd. are 32 od. and 2 cd. added make 34 cd., which write 
under the cords. 

(2.) (3.) 

bu. pk. qt. pt. lb. oz. pwt. gr. 

9 2 6 1 23 9 16 12 

7 9 



Rule. — I. Write the multiplier under the lowest de- 
nomination of the multiplicand. 

II. Multiply each denomination separately, as in simple 
numbers, and if the product is less than a unit of the next 
higher denomination, write it under the term multiplied. 

III. When the product of any denomination is equal to, 
or greater than a unit of the next higher denomination, 
reduce it to that de7iomination and write the excess, if any, 
under the term multiplied, and add the quotient to the 
product of the next higher denomination. 
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When the multiplier is a composite number and more tlian 12, 
we may multiply first by one of the factors, and that partial pro- 
duct by another, and so on (88). 

What is the result 

4. Of £9 10s. S^d. X 6? by 7 ? by 9 ? 

5. Of 6 hhd. 20 gaJ. 3 qt. x 5 ? by 8 ? by 15 ? 

6. Of 2 rd. 4 yd. 2 ft. 6 in. x 6 ? by 18 ? 

7. Of 9 cu. yd. 15 cu. ft. 520 eu. in. x 7 ? by 14 ? 

8. Of 7 tt) 8 I 5 3 13 18 gr. X 9 ? by 250? 

9. Of 5 hr. 42 min. 50 sec. x 12 ? by 36 ? 

10. Of 26 cd. 3 cd. ft. 12 cu. ft. x 18 ? 24 ? 

11. 14 A. 26 P. X 24? 36? 42? 

12. How much paper will be required to print 10 edi- 
tions of a book, each requiring 40 reams 7 quires 12 sheets? 

13. What amount of cranberries in 16 boxes, each box 
containing 1 bu. 2 pk. 6 qt. ? 

14. How many bushels of wheat in 42 sacks, each con- 
taining 145 lb. ? 

15. What is the weight of 1 doz. spoons, each weigh- 
ing 1 oz. 12 pwt. 16 gr. ? 

16. How much hay in 7 stacks, each containing 6 T. 
250 lb.? 

17. If 5 lb. 8 oz. of grapes be required to fill a box, 
what will be the weight of enough to fill a half -gross of 
boxes of the same capacity ? 

18. How much land in 3 farms, each farm being di- 
vided into 10 fields, and each field containing 14 A. 20 P. ? 

19. What will be the cost of 4 pieces of cloth, each 
piece containing 30 yards, at 16s. 9d. a yard ? 

20. If a pipe discharge 4 hdd. 26 gal. 3 qt. of water in 
1 hour, how much will it discharge in 48 hours ? 
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DIVISION. 

WBITTEN EXEBCISBa. 

350. 1. Divide 88 bu. 3 pk. 7 qt. by 6. 

OFEBATiOK. ANALYSIS.— Write the divisor at the 

bu. pk. qt. pt. left of the dividend, as m simple 
6)88 3 7 numbers. The object in this example 
-j A ^ ^ 7 is to find ^ of a compound number. 

1 sixth of 88 bu. is 14 bu. and a re- 
mainder of 4 bu. Write the 14 bu. in the quotient, and reduce the 
4 bu. to pecks. 4 bu. equal 16 pk., plus 3 pk. make 19 pk. 

1 sixth of 19 pk. is 3 pk. and a remainder of 1 pk. Write the 
3 pk. in the quotient and reduce the 1 pk. to quarts. 1 pk. equals 
8 qt., plus 7 qt. make 15 qt. 

1 sixth of 15 qt. is 2 qt. and a remainder of 3 qt. Write the 2 qt 
in the quotient, and reduce the 3 qt. to pints. 3 qt. equal 6 pt. 
1 sixth of 6 pt. is 1 pt., which write in the quotient. 

(2.) (3.) 

lb. oz. pwt. gr. wk. da. hr. min. sec. 

5) 52 4 16 16 7 )33 5 23 45 10 

10 5 15 8 4 5 20 32 10 

4. Divide 88 bu. 3 pk. 7 qt. by 14 bu. 3 pk. 2 qt 1 pt. 

OPERATioir. Analysis.— The object 

88 bu. 3 pk. 7 qt. = 5694 pt in this example is to di- 

ll bu. 3 pk. 2 qt. 1 pt = 949 pt ^de one compound num- 

5694 pt -^ 949 pt = 6 ^' ^^ «^°*^®^- 

88 bu. 3 pk. 7 qt. are 

equal to 5694 pints ; and 14 bu. 3 pk. 2 qt. 1 pt. are equal to 949 pt. ; 

and 949 pt. is contained in 5694 pt., 6 times. 

5. Divide 31 lb. 8 oz. by 2 lb. 10 oz. Troy. 

6. Divide £98 16s. by £4 2s. 4d. 
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EuLE. — ^When the divisor is a simple number. 

I. Write ^the divisor at the left of the dividend, and 
begin with the higJiest denomination and divide as in sim- 
ple numbers. 

II. When there is a remainder after dividing any de- 
nomination^ redtcce it to the next lower denomination, and 
to the resuU add the given numier of thai denomination, 
if any, and divide as before. 

When the divisor is a compound number. 

Reduce both dividend and divisor to the lowest denomi- 
nation contained in either, and divide as in simple numbers. 

What is the quotient of 



7. 376gal.3qt. lpt.-^9? 

8. 328 yd. 1ft. 3 in. -^ 6? 

9. 281 A. 85 P. -^14? 



10. 9hhd.28gal. 2qt.-hl2? 

11. 153° 16' 12" ~ 9 ? 

12. £98 16s. H- 24 ? 



13. 3 da. 11 hr. 10 min. -r- 7 hr. 45 min. 50 sec. ? 
14 A teamster drew 19 cd. 2 cd. ft. 11 cu. ft. of wood 
at 15 loads : how much did he average per load ? 

15. Bought 6 spoons, which weighed 11 oz. 3 pwt. : 
what was the weight of each spoon ? 

16. If a man feed his horse 1 pk. 4 qt. of oats a day, 
how long will 5 bu. 2 pk. 4 qt. last him ? 

17. How many iron rails, each 18 ft. long, will be 
required to lay 3 miles of railroad track ? 

18. The total weight of 18 hhd. of sugar is 7 T. 15 cwt. 
66 lb. 4 oz. : what is their average weight ? 

19. If a township of land 3 miles square be divided 
equally into farms of 120 A. each, what number of farms 
will it make ? 
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MEASUEEMENTS. 

351. RECTANGULAR SURFACES.* 

WRITTEN EXERCISES. 

1. What is the area of a floor 27 ft. long and 18 ft. 
wide? (297.) 

2. How many feet wide is a hall that is 36 ft. long, 
and contains 252 square feet ? (298.) 

3. What is the area of a rectangle whose length is 
13 ch. and breadth 9 ch. ? 

4. A hall floor 8 ft. 4 in. wide contains 450 sq. ft. 
What is its length ? 

5. What will it cost to cover the floor with carpeting 
I yd. wide, at $2.25 a yard ? 

6. How many acres in a piece of land 60 rd. square ? 

7. What is the difference between th'e area of a floor 
25 ft. square and that of two others 12 ft. 6 in. square ? 

8. What will be the cost of a piece of land 80 rd. long 
and 75 rd. wide, at $68^ an acre ? 

9. A rectangular field 120 rd. long contains 24 A. 
What is its width ? 

10. What will be the cost of covering the floor of a 
hall 45 ft. long and 6 ft. 6 in. wide, with oilcloth, at 
$1.35 a square yard ? 

11. What will be the cost of glazing 5 windows, each 
8 ft. 2 in. by 4 ft., at $. 75 a square foot ? 

12. How many small squares, each containing 6 sq. in., 
are equal to one large one, 3 feet square. 

* For Definitions, Illustrations, etc., see pages 197, 198, and 199. 
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13. What is the area of a square field, the distance 
around which is 140 chains ? 

14. Find the cost of painting a roof 52 ft. long and 
30 ft. wide, at $. 75 a square. 

15. How many planks 16 ft. long and 9 in. wide, will 
be required to floor a room 36 ft. long and 24 ft. wide ? 

16. What will be the cost of flagging a side-walk 156 ft. 
long and 6^ ft. wide, at $2.40 a square yard ? 

17. What is the difference in area between a rectangle 
60 ft. by 40 ft., and a square the sum of the sides of 
which is equal to that of the rectangle ? 

18. What will be the cost of covering a floor 35 ft. by 
24 ft., with matting 4 ft. wide, worth $1.25 a yard ? 

19. What is the difference between the area of a field 
60 rd. square and that of two others each 30 rd. square ? 

20. How many yards of Brussels carpet, 2 ft. 4 in. 
wide, will cover the floor of a room 52 ft. long by 35 ft. 
wide ; and what will be its cost at $1.87^ a yard. 

21. How many yards of cambric f yd. wide, will line 
24 yd. of silk f yd. wide ? 

22. What will be the cost of wainscoting a room 16 ft. 
8 in. by 15 ft. 10 in., to the height of 6 ft., at $1.20 a 
square yard ? 

23. How many yards of silk f yd. wide, will line 2 sets of 
curtains, each set containing 12 yd. of serge IJ yd. wide ? 

24. What will be the cost of plastering a room 27 ft. 
6 in. long by 18 ft. wide, and 12 ft. high, at $.37]^ a 
square yard, allowing 219 sq. ft. for doors, windows, etc. ? 

25. A piece of land 16 ch. long and 15 ch. wide, that 
cost $200 an acre, was divided into lots, each 10 rd. by 
3 rd., and sold for $150 each. What was the gain ? 

11 
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353. RECTANGULAR SOLIDS.* 

1. What is the volnme of a rectangalar solid 22 ft. 
long, 13 ft. wide, and 5 ft. thick ? (307.) 
*2. What is the Yolume of a cube whose edge is 18 in. ? 

3. A tank 1^ ft. long and 12 ft. wide contains 1566 
cu. ft. What is its depth ? 



Opebatiok.— 1566 -*- 14i x 12 = 9 ft., the depth. Hence, 

To find a required dimension of a rectangular solid. 

Bulb. — Divide the volume by the product of the num- 
bers denoting the other two dimensions, 

4. How many cords in a pile of wood 38 ft. long, 8 ft. 
wide, and 6^ ft. high ? (308.) 

6. How many cubic yards of earth must be removed in 
digging a cellar 40 ft. long, 31 ft. wide, and 6 ft. 9 in. 
deep? 

6. What will be the cost of a block of granite, 7 ft. 
6 in. long, 4 ft. wide, and 3 ft. 2 in. thick, at $.25 a cu. ft.? 

7. What is the length of a wall 2 ft. thick and 6^ ft. 
high, which cost $520, at the rate of $1 per cubic foot ? 

8. How many cubic blocks whose edges are 2 in., are 
equal in volume to one whose edge is 2 ft. ? 

9. What is the volume of a bin, the inside dimensions 
of which are 10 ft. 6 in. by 8 ft. by 4 ft. 3 in. ? 

10. What will be the cost of digging a cellar 36 ft. 
long, 25 ft. wide, and 7} ft. deep, at $.45 a cubic yard ? 

11. How many cans, 6 in. by 4 in. by 3 in. can be 
packed in a box 24 in. by 18 in. square, in the clear ? 

* For Definitions, lUastrations, etc., see pages 200, 201, and 203. 
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12. How many cubic feet of air in a room that is 21 ft. 
9 in. long, 16 ft. 4 in. wide, and 11 ft. 6 in. high ? 

13. How much wood is there in a pile 8 ft. long, 6 ft. 
wide, and 5 ft. 4 in. high ? 

14. What will it cost to remove an embankment 120 ft. 
long, 64 ft. wide, and 6.5 ft. high, at $.54 a cubic yard ? 

15. At $3.80 a cord, what will be the value of the wood 
that can be piled under a shed 40 ft. long, 20 ft. wide, 
and 15 ft. high ? 

353. CAPACITY OF BINS, ETC. 

EuLES. — 1^ To find the eocact capacity of a bin or any 
rectangular space, in bushels. 

Divide the contents in cubic inches hy 2150.42 ; the 
quotient tvill represent the number of bushels. (313«) 

2. To find the cubic contents in a given number of 
bushels. 

Multiply the number of bushels by 2150.42 ; the product 
will be the number of cubic inches^ which may be reduced 
to higher denominations if required. 

Since a standard bushel contains 2150.42 en. in., and a cubic foot, 
1728 Gxju in., a bushel is to a cubic foot nearly as 4 to 5 ; or a bushel 
is equal to 1^ cu. ft. , nearly. Hence for all practical purposes, 

3. Any number of cubic feet diminished by \y will repre- 
sent an equivalent number of bushels. 

Thus, 200 cu. ft. — i of 200 cu. ft., or 40 cu. ft. = 160, the num- 
ber of bushels in 250 cu. ft. 

4. Any number of bushels increased by i, will represent 

an equivalent number of cubic feet 

Thus, 160 bu. + i of 160 bu., or 40 bu. =200, the number of 
cu. ft. in 160 bu. 
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1. How many bushels of grain will a bin 10 ft. square 
and 4 ft. high, contain ? 

2. How many bushels of oats can be put in a bin 8 ft. 
long, 6 ft. wide, and 5 ft. deep ? 

3. What is the volume in cubic feet, of a bin that will 
hold 320 bushels of grain ? 

4. 'A bin 8 ft. 6 in. long, 6 ft. wide, and 4 ft. 4 in. 
deep, is full of wheat. What is its value at $2. 25 a bushel ? 

5. What must be the depth of a bin, whose length is 
9 ft., and width 5 ft., to contain 180 bushels ? 

Operation.— 180 bu. + 45 bu.=225 ; 225-!-9x5=5 ft., the depth. 

6. What must be the width of a bin that is 12 ft. long 
and 6 ft. deep, to contain 684 bu. of barley ? 

7. How long must a bin be made, that is 8 ft. wide 
and 3 ft. 6 in. deep, to contain 448 bu. of grain ? 

354. CAPACITY OF VESSELS, ETC. 

Rules. — 1. To find the exact capacity of a vessel or 
space in gallons : 

Divide the contents in cubic inches by 231 for liquid 
gallons, or by 268. 8 /or dry gallons, (31l), 

2. To reduce gallons to cubic inches : 
Multiply the given number of liquid gallons by 231 ; 
then reduce to higher denominations if required. 

A cvMcfoot of pure water weighs 1000 oz., 62i lb. Avoir. 

1. How many gallons of water will a cistern hold, that 
is 4 ft square and 6 ft. 9 in. deep ? 

Opekation.— (4 X 4 X 6i X 1728)^231 =807f^ gaL 

2. How many gallons will a tank hold, that is 6 ft. 
long, 2 ft. 6 in. wide, and 3 ft. 4 in. deep ? 
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3. Find the depth of a cistern that is 6 ft. long and 
4^ ft. wide, the capacity of which is 26 hhd. 

4. Find the weight of water in a bathing tub 6 ft. 8 in. 
long, 3 ft. wide, and 1 ft. 9 in. deep, when | full. 

5. A cellar 35 ft. long and 24 ft. wide, contains 3 ft. 
of water. What will it cost to pump it out, at 5 cents a 
hogshead ? 

6. A tank in the attic of a house is 4 ft. long, 3 ft. 
wide, and 1 ft. 8 in. deep. How many gallons of water 
will it hold, and what will be its weight ? 

7. How many hogsheads will a cistern hold, that* is 
9 ft. long, 6 ft. wide, and 6 ft. deep ? 

8. How many cubic feet in a space that holds 52 barrels ? 

9. How many more cubic inches in 89.5 gal., dry meas-. 
ure than in the same number of gallons liquid measure ? 

10. If a man buy 6 bu. of chestnuts at $4 a bushel, 
dry measure, and sell the same at 20 cents a quart, liquid 
measure, how much does he gain ? 

REVIEW QUESTIONS. 

355* 1. Define Reduction of Denominate Numbers. Reduc- 
tion Descending. State the principle. Rule. Define Reduction 
Ascending. State the principle. Rule. What are Denominate 
Fractions ? How are they written ? Case I ? Rule ? Case II ? Rule ? 

2. How are Denominate Numbers Added, Subtracted, etc. ? How 
do they differ from Simple Numbers ? Give the rule for addition. 
For subtraction. How is time between two dates found ? Give the 
rule for multiplication. Rule for division. 

3. How do you find any required dimension of a rectangular 
solid ? The capacity of any rectangular space in bushels ? The 
cubic contents of any number of bushels ? The capacity of a ves- 
sel in gallons ? The cubical contents of any number of gallons ? 
Weight of a cubic foot of water t 
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356. 1. How much is y^ of 100 ft. ? j^ot 100 ft. ? 
T^ of 100 ft.? yf^ of 400 ft.? 

2. How much is yf^ of $300 ? y^ of $500 ? 

3. How many hundredths of a number or quantity is J 
ofit? iofit? |ofit? ^ofit? 

4. What joar^ of 100 hundredths is 10 hundredths ? Is 
20 hundredths ? is 25 hundredths ? Is 50 hundredths ? 

357* Percentage is a term applied to all computa- 
tions in which 100 is used as a fixed measure or standard. 

358. Fer Cent, is an abbreviation of the Latin 
phrase j^er centum, which signifies by the hundred, and is 
used in business transactions to signify hundredths of 
any thing or quantity. 

Thus 5 per cent means t^» the 5 standing for the numerator, 
and the words '* per cent " always for the denominator 100. 

The phrase "per cent." wherever it occurs, should invariably 
suggest to the mind a horizontal line with 100 below it, or a decimal 
to the hundredths place. Thus, per cent = 100 ; 25 per cent = -fipu, 
or .25. 

359* The Sign % is generally used by business 
men in place of the words per cent. Thus, Q% signifies 
6 per cent. 

5 per cent, 5^, -rftir aiid .05 are equivalent expressions ; the first 
two are used in the statement of questions, the other two in per- 
forming the operations. 

5. How many hundredths of a number is 4 per cent of 
it? 6 per cent? 7^? 9^? 15^? 34^? 
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6. What per cent of a number is -j-Sr of i^ ? tJtt of it ? 

ir« Tinr- tW« tw* iinr- 

7. How many hundredths of a number is 2^^ of it ? 

5i^? 6|^? 7f^? 9^:^^? 12i^? 21f^? 

2J5!& is written .03^, or .025 ; 5i% is written .05}, or .0525, etc. 

8. What per cent of a number is .06 ? .07^ ? .045 ? 
.O&t? .0225? .015? .OOi? .OOf? .0075? 

360. 9. What per cent of a number is ^ of it ? 

Analysis.— Since \%i is the v^4jiU of any thing or number, \ of 
the same is i of i^, or tVu* eqoal to 25%. Hence i of a number 
is 25% of it. 

10. What per cent of a number is |^ of it ? |^ of it ? 

i? i? iV? 

11. What ^ of a number is } of it ? f ofit? f? |? 

f- • tV • inr* «T • To'* 

361. 12. What^ar^ of a number is ^% of it ? 

Analysis.— 84% is ~, or jftfe, equal to tV- Hence 8i% is iV 
of a number. 

13. What part of a number is b% of it ? %% ? 12J^ ? 

14. What part of a number is 1^% ? 6 J% ? 37^^ ? 
33i^? 66f^? 

363* 15. What part of a number is ^% of it ? 

Analysis. — 1^% is :7^, equal to ^i^. Hence i% of a number is 
•5^ part of it. 

16. What is ^% of a number ? \%^ \%^ i%? i%? 

The pupil should be driUed on questions similar to the preceding 
until he is prompt and correct in answering them. 
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363. Since any per cent is equivalent to the same 
number of hundredths, it may be expressed either as a 
decimal or as a common fraction^ as shown in the 

Table. 



Percent. 


Dec. 


Ck>in. Fractions. 


Per cent. 


Dec. 


Com. Fractions 


n 


.02 


■h 


75^ 


.75 


1 


^% 


.04 


A 


125% 


1.25 


n 


6% 


.06 


A 


i% 


.005 


sio 


Wc 


.10 


A 


i% 


.0075 


4^0 


Wo 


.20 


i 


H% 


.08i 


iV 


25% 


.25 


i 


12}% 


.125 


i 


50% 


.50 


i 


m% 


.16f 


i 



WMITTMH JEXJEMCI8E8, 

364* Change to equivalent expressions having the 
sign of per cent. 



1. .15. Ans. lb%. 


4. 


.08f 


7. 


2.50. 


2. .0825. '' Si%. 


5. .33^. 


8. 


1.125. 


3. .OOf " i%. 


6. .755. 


9. 


.0075. 


365* Change to the form of decimals. 




10. 4^. Ans. .04. 


13. rA 


16. 26i^. 


11. lOf^. " .104. 


14. i%. 


17. 33^^. 


12. 5f^. '' .05^ 


h 


15. 16| 


%' 


18. 206^^. 



366. Change to equivalent expressions having the 
sign of per cent. 



19. 


h 


Ans. 75%. 


22. 


i- 


25. 


■h- 


20. 


*• 


" 62}%. 


23. 


^. 


26. 


H- 


21. 


H- 


" 225%. 


24 


A- 


27. 


A- 
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367* Change to the form of common fractions. 



28. 12^. Ans. ^. 
30. ^%. '' ^. 



31. 120^. 

32. \%. 

33. 2i^. 



34. 66f^. 

35. 75^. 

36. 28^. 



DEFINITIONS. 

368. In the applications of percentage, three elements 
or parts at least are considered, viz. : the Rate, the Base, 
and the Percentage. Any two of these being given, the 
other can be found. 

369. JRate, or JRate Per Cent, is the decimal 
which denotes how many hundredths of a number are to 
be taken. Thus, b% = yfg- =.05 : .05 is the rate per cent. 

If the decimal be reduced to a^common fraction in its loweM terms, 
tliis fraction will still be the equivalent rate, though not the rate 
per c^nt. 

370. The Sase is the number to which the rate is 
applied. Thus, in the expression 6% of $25, the base 
is $25. 

371. Percentage is the result obtained by apply- 
ing the rate to the base. Thus, in the statement, 6% of 
$40 is $2, .05 is the rate per cent, $40, the base, and $2, 
the percentage. 

372. The Amount is the sum of the base and the 
percentage. Thus, if the base is $40, and the percentage 
$2, the amount is $40 + $2 = $42. 

373. The Difference is the remainder found by 
subtracting the percentage from the base. Thus, if the 
base is $40, and the percentage $2, the difference is 
$40 — $2 = $38. 
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Case I. 

STd. The base and rate griven to find the per- 
centage. 

1. What is 10^ of 80 ? 

Analysis.— 10% of 80 is i^fir, op At of 80, which is 8. Hence 
10% of 80 is 8. 



How much is 


How much is 


2. %% of 50 lb. ? 


6. 25^ of 64 gal. ? 


3. 10^ of 150 bu. ? 


7. 30^ of 40 sheep ? 


4. ^% of 100 mi. ? 


8. 40^ of $60? 


5. b% of 250 A. ? 


9. 50^ of $120? 



How much is How much is 

10. 35 gal. + 20^ ? 14. 100 hdd. — 8^ ? 

11. 120 A. + 25^? 15. 45 cd. — 33|^ ? 

12. 24 doz. + 12i^ ? 16. 200 ft. — 2^^ ? 

13. $75 + 4^? 17. $80 - 25^? 

18. A farmer having 120 bu. of wheat, sold 25^ of it. 
How many bushels did he sell ? What % did he keep ? 

19. Bought 25 bbl. of apples, and upon opening them 
found 4^ of them worthless. How many were good ? 

20. A locomotive running 30 mi. an hour, increases 
its speed 40^. How far does it then run in an hour ? 

21. A man bought 160 pine-apples and lost 12^^ of 
them by rot. How many had he left ? 

22. A cask containing 60 gal. of wine sprang a leak, 
and b% ran out. How many gallons remained ? 

375. Principle. — The percentage of any number is 
the same part of that number as the given rate is of 100^. 
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WRITTEN JBXEBCI8 ES, 



1. What is 12^^ of $1346 ? 

OPERATION. 

$1346 
■ 12i 

$ 1 6 8 . 25 
Or, 
$1346 X i= $1346 ^ 8 = $168.25 



Analysis.— Since 12i % 
is .12K 12^^ of $1346 is 
$1346 X .12^ = $168.25. 
Or, 

Since 12^% is i of 
100%, 12^% of $1346 is 
i of $1346, which is 
$168.25. 



How much is 

2. 20^ of $86.25 ? 

3. Sifo of 1320 bbl. ? 

4. 14^ of 650 miles ? 



How much is 

5. ^% of 3212 rd. ? 

6. 27% of $475.20? 

7. Hifo of 1136 bu. ? 



BuLE. — Multiply the hose by the rate expressed, either 
as a decimal or as a common fraction. 

It is well to solye examples by both methods, always reducing 
the common fraction to its lowest terms before multiplying. 



How much is 

8. 3di% of 125.76? 

9. 6% of 310.35? 
10. 75% of 548 tons ? 



How much is 

11. If % of $243.60? 

12. d^fo of 2640 lb. ? 

13. i% of $5000 ? 



14. A man having 320 sheep, lost 6^% of them. How 
many had he then ? 

15. A builder bought 10 boxes of glass, each box c6n- 
taining 60 panes. On opening them, S^% were found 
broken. How many panes were broken ? 

16. A man who owed $6720. 50, paid his creditors 36%t 
What sum did he pay ? How much was unpaid ? 
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17. Having $10720, I invested 26% of it in land, and 
12J^ of the remainder in fencing it. How much had 
I remaining ? 

18. Of 280 barrels of apples, 2i% are spoiled. How 
many barrels are sound ? 

19. Two men engaged in trade, each with $3540. One 
of them gained 33^^ of his capital, and the other gained 

How much moxe did the one gain than the other ? 



Case II. 

376* The base and percentage given to find the 
rate. 

1. What per cent of 80 is 4 ? 

Analysis.— Since 80 is 100% of itself, 4 is ^, or ^Hr of 100%, 
which is 5%. Hence 4 is 5% of 80. 



What per cent of 
2. 21 lb. are 7 lb. ? 
25 bbl. are 15 bbl. ? 
$40 are $30 ? 
12i rd. are 2J rd. ? 
1 A. are 40 sq. rd. ? 
1 da. are 8 hr. ? 



3. 
4. 
5. 

6. 
7. 
8. 

16. 

17. 
18. 



What per cent 

9. Are $6^ of $12^ ? 

10. Are 36 bu. of 60 bu. ? 

11. Are3Jqt. of 13 qt.? 

12. Are 8^ cents of $1 ? 

13. Is ^ off? 

14. Is 4 off? 

15. Is I of li ? 



1 yd. are 9 in. ? 

•^ of 40 is what per cent of 40 ? 
^ of a farm is what per cent of it ? 
f of a cargo is what per cent of it ? 

19. H times a number is what per cent of it ? 

20. If a miller take 4 qt. of every bushel he grinds, what 
% of it does he take ? 

21. If $5 is paid for the use of $20 one year, what is 
the rate per cent ? 
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22. A man pays $6 an acre for the use of land valued 
at 172 an acre. What % of the value of the land d^es 
he pay ? 

« 

377. Principle. — The rate is the number of hun- 
dredths which the percentage is of the base. 

WBITTMN EXEBCISMS. 

1. What per cent of 320 is 80 ? 

OPERATION. Analysis. — Since the percent- 

80-r-320 = .25 = 25^ age is the product of the base and 
Or 80^ ^ 1. • rate, divide the percentage 80 by 

and i X 100^ = 25^ *^^ ^^^ ^^^' ^^ *^^ quotient 

* ^ ^ wiU be 25, the rate. Or, 

Since 320 is 100% of itself, 80 is -3% or i of 100%, which is 35% 



What per cent 

4. Are 45 cents of $9 ? 

5. Are 40 lb. of 250 lb.? 



What per cent 

2. Of 450 is 90 ? 

3. Of 56 gal. are 7 gal. ? 

EuLE. — Divide the percentage by the base. Or, 

Take such part of 100% as the percentage is of the base. 

What per cent 



What per cent 

6. Of $2 are 15 cents ? 

7. Of 760 lb. are 190 lb.? 

8. Of 96 A. are 60 A. ? 

9. Of $240 are $13.20? 



10. Are £5^ of £32 ? 

11. Are 5 dimes of $100 ? 

12. Is 4.5 of 75 ? 

13. Is .45 of .60? 



14. A regiment went into battle with 600 men, and 
came out with 320. What % were lost ? 

15. Of 150 pine-apples, 3 of every 5 are bad. What 
% are bad ? 

16. Of 4000 A. of land I sell 140 A. What ^ do I 
retain? 
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Case III. 

378* The rate and percentagre given to find the 
base. 

1. 4 is 5% of what number ? 

Analysis. — Since 5% = -rhj or -^a of a number is 4, |S is 20 
times 4, which is 80. Hence 4 is 5% of 80. 

2. 16 is 4:% of what number ? S% of what ? 

3. 1.2 is 6% of what number ? 4^ of what ? 

4. 184 are 12^ of what number ? 21^ of what ? 

5. 30 lb. are 20^ of what number ? 5% of what ? 

6. 66 doz. are 12|^^ of what number ? 14^ of what ? 

7. Sold 106 bbl. of potatoes, which was 36^ of all I 
raised. How many did I raise ? 

8. 10^ of 40 is 20^ of what number ? 

9. b% of 26 is 6% of what number ? 

10. 33^% of 36 is 4:% of what number ? 

11. A farmer sold 7.6 A. of land, which was 15^ of all 
he owned. How many acres did he own 

3*79. Prin^ciple. — The hose is as many times the per- 
centage as 100% is times the rate. 

WRITTEN JEXJEBCISE8. 

1. 80 is 255g of what number ? 



OPERATION. Analysis. — Since 80, the per- 

80-7-.26 = 320 centage, is the product of the base 

Qj. by the rate, the base is the quo- 

oQ_j_i OQ A QOA *i®i^* found by dividing 80 by the 

* * "~ "" rate, .25, which is 320. Or, 

Since 80 is ^i^^^ or |, of some number, that number is 4 times 80, 
or 320. 
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2. 18.5 tons are 5% of what ? 

3. $92.44 are 20^ of what ? 



4. 121.60 are 3^ of what ? 

5. 126 A. are 9% of what ? 



Rule. — Divide the percentage hy the rate expressed, 
either as a decimal or as a common fraction* 



10. 18 yd. are 36^ of what ? 

11. 1975 are 15^ of what ? 

12. 78.5 is 25^ of what? 

13. 19.8 lb. are 7i% of what? 



6. 6.5 gal. are 5% of what ? 

7. $18.75 are 6^% of what ? 

8. 420 bbl. are 12^^ of what ? 

9. $300 are 48^ of what ? 

14. 2% of $125.50 is S% of what sum ? 

15. 12^^ of 400 ft. is 2^^ of how many feet ? 

16. A man spends $825.60, which is 33^^ of his salary. 
How much is his salary ? 

17. A man drew out 9% of his bank deposit to pay a 
debt of $243.72. How much had he in bank ? 

Case IV. 

380. The amount, or difference, and rate given 
to find the base. 

1. What number increased by 20^ of itself, is 48 ? 

Analysis. — Since 48 is the number increased by 20%, or -ftftr of 
itself, 48 is \^ or f of the number ; and if } of the number is 48, 
the number itself is 5 times i of 48, which is 40. 

2. What number increased by 10^ of itself is 55 ? 

3. What sum increased by 12^^ of itself is $18.90 ? 

4. $45 is 25^ more than what sum ? 

5. A tailor sold a coat for $26, which was 30^ more 
than it cost him. How much did he give for it ? 

6. A coal-dealer sold coal for $7 a ton, which was 1 6f ^ 
more than he paid for it ? How much did he pay for it ? 
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7. What number diminished by 20^ of itself is 36 ? 

Analysis. — Since 36 is the number diminished by -ft/Jy of itself, 
86 is -,^0%, or i of the number ; and if ^ of the number is 36, the 
number itself is 5 times i of 36, which is 45. 

8. What number diminished by 6% of itself is 57 ? 

9. What sum diminished by 50% of itself is $12.50 ? 

10. 60 ewt. are 40^ less than what number ? 

11. 35 yd. are 12^^ less than what number ? 

12. A boy spent 25^ of his money, and had 75 cents 
left. How much had he at first ? 

13. A grocer sells coffee for 36 cents a pound, which 
is 12|^^ above cost. What did it cost ? 

14. A farmer sold 33^^ of his flock of sheep, and kept 
100. How many had he at first ? 

15. In a grammar class there are 18 girls, which is 20^ 
more than the number of boys. How many pupils in 
the class ? 

WJtlTTJSX EXERCISES, 

1. What number increased by 20^ of itself amounts 
to 360 ? 

OPEKATiON. Analysis.— Since the number is in- 

;L +.20 = 1. 20 creased by 20%, or .20 of itself, 360 is 

oac\_^^ OA SOO ^^^ % , or 1.20 times the number. Hence 

"" dividing 360 by 1.20 equals 300, the 

^r, required number. Or, 

120 __ 6 Since a number increased by 20% or 

Qf»/\_^j8 «^00 ^^^ itself is f of the same number, 360 

is f of the required number, etc. 

2. What number increased by lb% of itself is 644 ? 

3. What sum increased by 8^ of itself is 1475 ? 



PEECEITTAGE. 257 

4. What number diminished by 12^% of itself is 175 ? 

OPERATION. Analysis. — Since the number is di- 

■^ .125 =.875 minished by 12i%, or .125 of itself, 

175-i- 875 200 ^'^^^^ B7i%, or .875 of the number. 

" * "" Hence dividing 175 by .875 equals 200, 

^ 87^ 7 the required number. Or, 

' 100 8 Since a number diminished by 12ifc, 

]^75_i.7.-— 200 or 4 of itself, is | of the same number, 

175 is J of the required number, etc. 

5. What number diminished by 30% of itself is 350 ? 

6. What number diminished by 4^% of itseK is 1640 ? 

Rule. — Divide the amount by 1 plus, or 1 minus the 
rate, as the case may require. 

The nature of the question will suflBlciently indicate whether 1 is 
to be increased or diminished by the rate, to form the divisor. 



What number increased 

7. By 15^ of itself is 345 ? 

8. By 36^ is 238 A. ? 

9. By 100^ is 84.6? 

10. By 6^ is 1272 bu. ? 

11. By 22^ is $549? 



What number diminished 

12. By 65^ of itself is $2590? 

13. By 50^ is 28. 5 ft.? 

14. By 16|^ is 1035 mi. ? 

15. By 4^ is $465.60? 

16. By 37i^ is $203,375 ? 



17. Sold a horse for $340, which was 15^ less than his 
value. What was his value ? 

18. A man having increased his bank deposit 40^, it 
amounted to $840. How much had he at first ? 

19. My income this year is $2232, which is 7% less than 
it was last year. How much was it last year ? 

20. A man sold 160 A. from his farm, which was 12^^ 
less than the number of acres he retained. How many 
acres in his farm ? 
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PEOFIT AND LOSS. 

381* Profit and Loss are commercial terms used 
to express the gain or loss in business transactions. 

383. Profits and losses are usually estimated at some 
rate per cent on the cost, or on the money or capital 
invested. 

383. Four cases occur which involve the same prtn- 
dples and operations as those of Percentage already 
considered. 

The corresponding terms are the following : 

The Base is the Cost, or capital invested. 

The Mate is the per cent of profit or loss. 

The JPercentage is the profit or loss. 

The Amount is the cost plus the gain, or the Sell- 
ing Price. 

The Difference is the cost minus the loss, or the 
Selling Price. 

OnAIi EXERCISES. 

384:* 1. A watch that cost 180 sold for 20% more than 
cost. What was the gain, and the selling price ? 

AiTALYBis.— Since the gain was 30%, = ,^o, or J of $80, or $16, 
the selUng price was $80 + $16 rrz $96. Hence, etc. (374). 

2. Paid $48 for a cow, and sold her for Vit^% less than 
cost. What was the loss, and the selling price ? 

3. A merchant bought cloth at 14 a yard, and sold it 
at 25^ advance. How much was his profit ? 

4. A carriage that cost $120 sold at a loss of 10^. 
How much did it bring ? 
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5. A grocer bought sugar at 12 cents a pound. For 
how much must he sell it to gain 26% ? 

6. Bought gloves at $12 a dozen. For how much a 
pair must they be sold to gain 60% ? 

7. Butter , bought at 32 cents a pound was sold at a 
loss of 12^^^. At what price did it sell ? 

8. Flour was bought for $8, and sold for $10 a barrel. 
What was the gain per cent ? 

AiTALiYSis. — The whole gain is the difference between $8 and 
$10, which is $2. Since $8 gains $2, or i of itself, the gain per 
cent is i of 100%. Hence, etc. (376). 

9. What is gained per cent, by selling tea at $.90 that 
cost $. 80 ? 

10. Sold oranges for 2 cents each that cost 36 cents a 
dozen. What was the loss per cent ? 

11. A man sold a boat for $20, which was f of what it 
cost him. What was his loss per cent ? 

12. Sold damaged goods at a loss of ^ of what they 
cost. What was the loss per cent ? 

13. If an article be sold at dovbU the cost, what % is 
gained ? 

14. What % is lost on articles sold at one-half the cost ? 

15. What per cent does a merchant lose, who sells 
goods at ^ their cost ? 

16. What % profit does a grocer make who buys c6ffee 
at 30 cents and sells it at 35 cents ? 

17. A fruit dealer sold pears at a profit of $3 a barrel, 
which was a gain of 20^. What did they cost ? 

Analysis. — Since the gain was 20%, = i^ft, or i, $3 is 20%, op 
i the cost ; $3 is i of 5 times $3, or $15. Hence, etc. (378). 
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18. Sold a horse for $30 more than cost, and gained 
16f ^. What did he cost ? 

19. A dealer gained 30% hy selling boots at $1.50 a 
pair above cost. What did they cost, and what was 
the selling price ? 

20. A drover sells sheep at a profit of $1^ a head, which 
is a gain of 2b%. What did they cost, and what is the 
selling price ? 

21. Sold muslin at 45 cents a yard, and gained 12^^. 
What did it cost ? 

Analysis. — Since the gain was 12J% , or i the cost, 45 cents, the 
selling price, is J the cost. ^ of 45 cents, or 5 cents, is i the cost, 
and f is 8 times 5 cents, or 40 cents. Hence, etc. (3SO). 

22. A music-box sold for $72, which was 10^ less than 
cost. How much did it cost ? 

23. Sold turkeys at 30 cents a pound, and gained 20^ 
How much did they cost a pound ? 

24. If I lose 20^ by selling flour at $8 a barrel, how 
much would I receive if I sold it at 20^ above cost ? 

WnZTTEN EXEnC ISBS, 

385. The difference between the cost and selling price 
is the gain or loss. 

Gain, when the selling price is the greater. 
Loss, when the cost is the greater. 

386. To find the selling price. 

Add the gain to the cost. Or, 
Subtract the loss from the cost. 

Find the profit, or loss, 

1. On tea that cost $135, and sold at 20^ gain (374). 
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2. On goods that cost $3^ a yd., and sold at 26% gain. 

3. On a house bought for $3270, and sold at 7% gain. 

4. On sugar that cost 1623.75, and sold at 6}^ loss. 

387« Find the selling price of goods 

1. Bought at $126.50, and sold at 9% gain (374). 

2. Bought at $3424, and sold at 12^^ loss. 

3. Bought at $1032.50, and sold at 14^ gain. 

4. Bought at $3000, and sold at Si% loss. 

388. Find the rate per ceiit of profit or loss on goods 

1. Sold for $330, bought for $275 (376). 

2. Sold for $.75, bought for $.60. 

3. Bought for $640, sold for f as much. 

4. Bought for $250, sold for -| as much. 

5. Sold for $72.96, at a gain of $9.12. 

6. Bought for $4.25, sold for $4.93. 

7. Sold for $450.84, at a loss of $225.42. 

389. Find the cost of goods 

1. Sold for $170, being a gain of 25^ (380). 

2. Sold for $15.24, at a loss of 40^. 

3. Sold for $4.80, at a profit of 33^^. 

4. Sold for $.96, and gained 28^. 

5. A grocer bought 1,075 lb, of sugar, at 8-J^ cents \ 
pound, and sold it at a profit of 18^. What did he gaia 

6. Bought 825 bu. of wheat, at $1.3 7|^ a bushel, an( 
sold the flour at a loss of S% on the cost of the wheat 
What was the whole loss ? 

7. Bought 4 pieces of silk, each piece containing 
56 yd., at $84 a piece, and sold the same at $2 a yard 
What was the whole gain, and the gain %. 
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8. Sold cloth at $3.60 a yard, and gained 12^^. What 
would the selling price have been, if I had gained 20j^ ? • 

9. Sold a horse for $275 and lost l^%. At what 
price should he have been sold to gain 12^% ? 

10. If by selling muslin for 18 cents a yard, a mer- 
chant gains 12^%, what will be his per cent of gain, if 
he sells for 19^ cents a yard ? 

11. At what price must a grocer mark tea that cost 
76 cents a pound, in order that he may abate 5%, and yet 
make a profit of 25^ ? 

Analysis. — Since he is to gain 25^, he must sell the tea at 
76 cents + 19 cents, or 95 cents ; and since this is 5% less than the 
marking price, it is .95 of it. Hence the marking price is $1.00. 

12. What must be the asking price for a house that 
cost $20000, so that 20^ may be abated, and yet a gain 
of 10^ be realized ? 

13. What must a man ask for land that cost him $30 
an acre, so that after abating 141^^, he may still gain 20^? 

14. Two building lots were sold for $420 each ; on one 
there was a gain of 25^, and on the other a loss of 25^. 
Was there a gain or loss on the whole, and how much ? 

15. Having used a carriage one year, I sold it for $210, 
which was 30^ below cost. How much would I have 
received had I sold it for S% more than cost ? 

16. If a merchant sells his goods at an average profit 
of 15^, what amount must he sell to clear $3000 ? 

17. Bought 60 bbl. of flour at $9|^ a barrel ; 80 bbl. at 
$8 ; 100 bbl. at $8^, and sold the whole at $9.75. What 
was the gain per cent ? 

18. Sold -J of a piece of land for what the whole cost. 
What per cent, was gained on the part sold ? 
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COMMISSION. 

390. Cofnmission is the compensation allowed an 
agent or commission merchant for transacting business. 
It is computed at a certain rate per cent of the money 
involved in the transaction. 

391. An Agent, or Commission Merchant, 

is a person who buys or sells merchandise, or transacts 
other business for another called the Principal, 

393. Hie Net Proceeds of a sale or other trans- 
action, are the sum of money that remains after all 
expenses of commission, etc., are paid. 

393. A Sroker is a person who buys or sells stocks, 
bills of exchange, real estate, etc., for a commission, 
which is called Brokerage. 

394. The corresponding terms are the following : 

The Base is the money invested or collected. 
OTIie Mate is the per cent allowed for services. 
The Percentage is the commission or brokerage. 

The Amount, or Difference^ is the net pro- 
ceeds, or the amount of sales, plus or minus the com- 
mission. 

WniTTEN EXBBCISE8, 

395« Find the commission or hroherage, 

1. On a sale of merchandise for $2150 at 2^^. 

Operation.— $2150 x .02i = $48.37i. (374.) 

2. On the sale of a farm for $4650, at 2^^. 

3. On the purchase of 375 bbl. of flour, at $6.25 a bar- 
rel, commission at 3 J^. 
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4. A broker buys 125 shares of stock, at $87^ a share. 
What is his brokerage at i% ? 

5. A commission merchant sells 150 bales of cotton, 
averaging 530 pounds, at 14|^ cents a pound. What is 
his commission at 1^% ? 

6. What will be the commission at IJ^, on the sale of 
a house and lot for $22500. 

396. Find the rate of commission or brokerage, 

1. If $52.20 commission is paid for selling goods for 
$2320. 

Operation.— $52.20 -^ $2320 = .0225 = 2i % . (376.) 

2. If $78 is paid for selling goods for $5200. 

3. If a real estate agent charges $189 for selling a farm 
for $7560. 

4. If a broker charges $10.72 for selling $8576 worth 
of stock. 

5. If an agent charges $143.22 for buying 13200 lb. of 
wool, at $.46^ a pound. 

6. An agent in New Orleans charged me $18.75 for 
buying 75 bbl. of sugar, averaging 200 lb., at 8J cents a 
pound. At what rate was his commission ? 

397. Find the amount of sales, 

1. When a commission of $105 is charged at 2^%. 
Operation.— $105 -f- .025 = $4200. (378.) 

2. When $378 commission is paid at 2^%, 

3. When $190 brokerage is charged at 3^%, 

4. If an agent charges $59.50 commission at 1^%. 

5. Paid an agent $394 for selling a piece of property, 
at 2i%. What price did the property bring ? 
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6. If the rate of brokerage is ^^, what amount of stock 
must be sold that a broker may realize $184 ? 

7. Paid I157J for collecting a note, which was a com- 
mission of 4^%. What was the face of the note ? 

398. Find the amount to be invested, 

1. When a commission merchant receives $3726, out of 
which he is to take his commission at 3J^. 

Operation.— $3726 h- 1.035 = $3600. (380.) 

2. When $4455 is received, commission at 1^%. 

3. When $6617.70 is received, commission 2^%. 

4. When $9909.30 is received, commission i%, 

5. A broker receives $9612, to invest in stock at $96 a 
share, deducting his commission at ^%. How many 
shares can he buy ? 

6. Sent to my agent in Chicago $1508.80, to invest in 
flour at $5f a barrel, after deducting his commission at 
2^%. How many barrels can he buy ? 

7. What quantity of coffee, at 16^ cents a pound, can 
be bought for $614.79, after deducting a commission of 

REVIEW QUESTIONS. 

399. 1. Define Percentage. Per Cent. The Sign. What 
are the principal elements of Percentage? Define Rate. Base. 
Percentage. Amount. Difference. What is Case I? Principle? 
Rule? Case II? Principle? Rule? Case III? Principle? Rule? 
Case IV? Rule? 

2. Define Profit and Loss. How estimated ? In what respects 
the same as the first four cases of Percentage ? Name the cor- 
responding terms. How is gain or loss found ? How is the selling 
price found ? 

3. Define Commission. An Agent. Net Proceeds. A Broker. 
Name the corresponding terms in commission. 
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IITTEEEST. 

400. 1. When 5^ is charged for the use of money, 
how many cents are paid for the use of 100 cents ? How 
many dollars for the use of $100 ? 

2. When 1% is charged ? 4^ ? 8^ ? 10^ ? lb% ? 

3. When 5 cents are paid for the use of $1, what is 
the rate % ? When 6 cents are paid ? 7 cents ? 9 cents ? 
10 cents ? 12^ cents ? 

4. At %%y what decimal part of the money borrowed 
is equal to the money paid for its use ? At5%? 11%? S%? 

5. When $7 is paid for the use of $10C one year, what 
is the yearly, or annual rate per cent ? 

6. When $5J^ is paid for the use of $100 1 year, what 
is the annual rate per cent. 

7. What is the annual rate per cent when 5 cents is 
paid for 100 cents ? $4 for $100 ? 10 cents for $1 ? 
$8 for $100 ? 

DEPINITIOMS. 

401. Interest is a sum paid for the use of money, 
or its equivalent. 

402. The Principal is the sum for the use of 

-^hich interest is paid. 

403. The Mate of Interest is the rate per cent, 
or number of hundredths of the principal paid for its 
use one year. 

404. The Amount is the sum of the principal and 

the interest. 
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405. Legal Interest is the interest according to 
the rate per cent fixed by law. It varies in different 
States, as follows : 



Name of State. 



Alabama 

Arkansas* 

Califopnia* 

Connecticut * 

Colorado* 

Delaware 

Dist. Columbia. . . 

Florida* 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine* 

Maryland 

Massachusetts * . . 

Michigan 

Minnesota 



Bate. 


8% 


• • • • 


Qfo 


Any. 


10% 


Any. 


6% 


Any. 


10% 


Any. 


6% 


• • • • 


6fo 


10% 


8% 


Any. 


^^^ 


10% 


6% 


10% 


6% 


10% 


6% 


10% 


7% 


12% 


6fo 


10% 


5% 


8% 


6% 


Any. 


6% 


• • • • 


6% 


Any. 


7% 


10% 


7% 


12% 



Name of State. 



Mississippi 

Missouri 

New Hampshire. 

New Jersey 

New York 

North Carolina . . 

Nebraska 

Nevada* 

Ohio 

Oregon 

Pennsylvania .... 
Ehode Island *. . . 
South Carolina*. 

Tennessee 

Texas* 

Utah* 

Vermont 

Virginia 

West Virginia. . . 
Wisconsin 



Hate. 



6% 
6% 
7% 
7% 
6% 
10% 



7c 

10% 

6% 

6% 
7% 
6% 

8% 

10% 

6% 



70 

10% 



70 

12% 
Any. 



12% 
7% 
Any. 
Any. 
10% 
Any. 
Any. 

• • • • 

12% 

• • • • 

10% 



In the States marked thus (*), the rate per cent is unlimited if 
agreed upon by the parties in writing. 

OltJili EXEItCISES. 

406. 1. At b% for 1 yr., what decimal part of the 
principal equals the interest ? At 6^ ? At 1% ? At 8^ ? 

407. 2. Find the interest of $4 for 1 year at Q%. 

Analysis. — Since the interest of any sum at 6% for 1 yr. is .06 
of the principal, the interest of $4 for 1 year at 6% is .06 of $4, 
equal to $.24, or 24 cents. 

3. What is the interest of $8 for 1 yr. at 7^ ? 5^? 8^ ? 

4. What is the interest of $12 for 1 yr. at 4^ ? 6^ ? 8^ ? 
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408. 5. At 6% for 3 yr., what decimal part of the 
pryicipal equals the interest ? 

Analysis. — Since the interest of any sum at 5% for 1 yr. is .05 
of the principal, the interest for 3 yp. is 3 times .05, or .15 of the 
principal. Or, it is 3 times the interest for 1 year. 

6. At 4:% for 4 yr., what decimal part of the principal 
equals the interest ? At 6% for 3 yr. ? '7% for 4 yr. ? 

409. 7. Find the interest of |5 for 3 yr. at 4^. 

Analysis. — Since the interest of any sum at 4^ for 1 yr. is .04 
of the principal, the interest of $5 for 1 yr. at 4^ is .04 of $5, or 
$.20 ; and for 3 yr. it is 3 times $.20, or $.60. 

8. Find the int. at 6% of $10 for 2 yr. ; $5 for 4 yr. 

9. Find the int. at 7% of $4 for 3 yr. ; $6 for 2 yr. 
10. Find the int. at S% of $10 for 4 yr. ; $20 for 3 yr. 

410. 11. At 6% for 2 yr. 6 mo., what decimal part of 
the principal equals the interest ? 

Analysis. — Since the interest of any sum for 1 yr. at 6% is .06 
of the principal, the interest on the same for 3 yr. 6 mo. is 2i times 
.06, or .15 of the principal. Or, it is 2i times the interest for 1 yr. 

12. At 4:% for 3 yr. 3 mo., what decimal part of the 
principal equals the interest ? At 6% for 2 yr. 8 mo. ? 

13. Find the interest of $6 at 6% for 2 yr. 8 mo. 

14. Find the interest of $9 for 1 yr. 8 mb. at 

15. Find the int. of $20 for 3 yr. 4 mo. at 

16. Find the int. of $15 at 6% for 1 yr. 6 mo. 2 yr. 
4 mo. 6 mo. 8 mo. 10 mo. 

411. Principle. — The interest is the product of three 
factors, namely : the principal, rate per annum, and time. 



'0* 



|5. 


,19 Int. for 1 yr. 




3i 


$17. 


, 3 Int. for 3 yr. 4 mo. 


86. 


, 5 Principal. 
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WRITTEN EXERCISES, 

Case I. 

412. To find the interest or amount of any sum, 
at any rate per cent, for years and months. 

1. Find the amount of $86.50 at Q% for 3 yr. 4 mo. 

OPEKATION. 

$86.50 Analysis. — Since the interest 

Q g of any sum at 6^ for 1 year, is 

.06 of the principal, the interest 

of $86.50 is $86.50 x .06=:$5.19 ; 

the interest for 3 yr. 4 mo. is 

3 J times the interest for 1 yr. , or 

$17.30. And $17.30 + $86.50 

= $103.80, the amount, 
$10 3.80 Amonnt. 

2. Find the interest of $48.75 for 2 yr. 6 mo. at %%. 

3. Find the interest of $276.60 for 1 yr. 9 mo. at 7^. 

4. Find the amount of $750 for 4 yr. 4 mo. at 5^ 

EuxE. — I. Multiply fJie principal by the rate per cent, 
and the product will be the interest for 1 year. 

II. Multiply the interest for 1 year by the time in years 
and the fraction of a year, and the 'product toill be the 
required interest. 

III. Add the principal to the interest for the amount 

Find the interest 

6. Of $276.12 for 1 yr. 6 mo. at t%. At h%. 12^. 

6. Of $600 at 6^ for 2 yr. 8 mo. For 3 yr. 9 mo. 

7. What is the amount of $324 for 1 yr. 9 mo. at 6^ ? 

8. If a person horrow $540.75 at 8^, how much will 
be due the lender at the end of 2 yr. 1 mo. ? 
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Case IL 

413« To find the interest on any sum, for any 
time, at any rate per cent. 

■ 

Obvious Eelations between Time and Inteeest. 

414. I. The interest on any sum for 1 yr. at 1% is .01 
of that sum, and is therefore equal to the principal with 
the decimal point removed two places to the left. 

II. The interest for 1 mo. is -^ of the interest for 1 yr. 

III. The interest for 3 da. is -^^, or ^ = .1 of the 
interest for 1 mo. ; hence any number of days may readily 
be reduced to tenths of a month by dividing by 3. 

IV. The interest on any sum for 1 mo. multiplied by 
the number of months and tenths of a month in the given 
time, and the product by the number expressing the rate, 
will be the required interest. 

WniTTEN EXERCISES . 

1. Find the int. of $267.60 for 1 yr. 4 mo. 18 da. ^t b%. 

OPERATION. 

$2.676 (.01 of the Prin.) Int. for 1 yr. at 1% (414, I). 

.223 Int. for 1 mo. at 1% (414, II). 

16.6 Number of months and tenths (414^ III). 



$3.7018 Int. fori yr. 4 mo. 18da.atl%. 
5 Rate of interest. 



$18.5090 Int. for 1 yr. 4mo. 18 da. at 5% {^4.14:^ IV). 

What is the interest 

2. Of $35.16 for 2 yr. 9 mo. 15 da. at 7^ ? 

3. Of $217.68 for 3 yr. 1 mo. 21 da. at 8^ ? 

4. Of $664.20 for 1 yr. 11 mo. 3 da. at ^% ? 



INTEREST, 271 

Find the amount 

5. Of $841.44 for 11 mo. 27 da. at 12^. 

6. Of $1200 for 1 yr. 9 da. at 4^%- 

7. Of $370.80 for 1 yr. 10 mo. 4 da. at 

8. Of $2400 for 2 yr. 1 mo. 20 da. at 

9. Of $5000 for 5 mo. 16 da. at 8^^. 

EuLE. — ^I. To find the interest for 1 yr. at 1%. 

Remove the decimal point in the given principal two 
places to the left. 

II. •To find the interest for 1 mo. at 1%. 
Divide the interest for 1 year by 12. 

III. To find the interest for any tims at 1%. 

Multiply the interest for 1 month by the number of 
months and tenths of a month in the given time. 

IV. To find the interest at any rate %. 

Multiply the interest at 1% for tlie given tims by the 
number expressing the given rate. 

Find the interest 

10. Of $540 for 2 yr. 3 mo. 21 da. at S% ? 

11. Of $95.50 for 3 mo. 15 da. at 6^% ? 

12. Of $105.48 for 2 yr. 1 mo. 14 da. at 7^ ? 

13. Find the amount of $960 for 10 mo. 24 da. at 7^. 

14. Find the amount of $116.46 for 9 mo. 16 da. at 10^. 

15. Find the interest of $325.28 at S% from June 20th, 
1873, to Sept. 4th, 1875. 

16. What is the value of a note of $65.75 due with 
interest for 3 yr. 2 mo. at S% ? 
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415. SIX PER CENT METHOD. 

At 6% per annum, the interest of $1 

For 12 mo is 6 cents, or .06 of the principal. 

" 2 " or|ofl2mo., "1 '' ".01 " " 

" 1 " "^ " " "|. ^^ ".005 " " 

" 6da."^of 1 " "tV " ".001 " " 

" 1 " " ^of 6 da. " wOOOJ^" " 

Hence the following 

416. Pbiis^ciples. — 1. The interest of any sum at 6%, 
is ONE-HALF OS many hundredths of the principal, as 
there are months in the given time. 

2. The interest of any sum at 6% is one-sixth as 
many thousandths of the priiidpal as there are days in 
the given time. 

Thus, the interest on any sum at 6^ for 1 yr. 5 mo., equal to 
17 mo., is i of .17, or .085, of the principal ; and for 24 da. it is i 
of .034, or .004, of the principal. Hence, for 1 yr. 5 mo. 24 da., it 
is .085 + .004 = .089 of the principal. 

It is evident that an odd month is ^ of .01, or .005; and that 
any number of days less than 6 is such a fractional part of .001 as 
the days are of 6 days. 

What is the interest at 6%, 

1. On|lfor2yr.? 3yr. ? 4yr. ? 5yr. ? 7yr. ? 10 yr.? 

2. On $5 for 1 yr. ? 2 yr. ? 3 yr. ? 6 yr. ? 8 yr. ? 7 yr.? 

3. On $1 for 1 mo. ? 2 mo. ? 3 mo. ? 4 mo. ? 6 mo. ? 

4. On $10 for 1 mo. ? 4 mo. ? 6 mo. ? 8 mo. ? 15 mo. ? 

5. On $1 for 1 yr. 2 mo. ? 2 yr. 1 mo. ? 3 yr. 3 mo. ? 

6. On $100 for 1 yr. 1 mo. ? 2 yr. 2 mo. ? 1 yr. 10 mo.? 

7. On $1 for 2 da. ? 4 da. ? 5 da. ? 6 da. ? 9 da. ? 

8. On $1 for 18 da. ? 33 da. ? 63 da. ? 93 da. ? 
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9. On $1 for 1 mo. 18 da. ? 2 mo. 25 da. ? 6 mo. 9 da. ? 
Find the interest at 6^, 

10. On $2 for 1 yr. 9 mo. On $3. $5. $8. $10. $40. 

11. On $5 for 2 yr. 6 mo. On $10 for 1 yr. 7 mo. 18 da. 

12. On $400 for 33 da. On $50 for 63 da. 

13. If the interest on a sum of money at 6% is $24, 
what would the interest be at 6%? 7%? S%? 9%? 10% ? 

5% is i less than Q% ; 7% is ^ more than 6% ; 8% is J more, etc. 

14. If the interest of a certain principal at 6^ is $60, 
what would it be at 4^ ? 3^? 7^? 9^? 12^? 10^? 

WRITTEN EXERCISES. 

1. What is the int. of $362.40 at 6% for 11 mo. 25 da. ? 

Analysis. — Since 
the interest on any 
sum for 11 mo. 25 da. 



OPEBATION. 

iot .ll=.05i=.055 
^ of .025= .004^ 



Int.=.059| of the Prin. 
$362.40 X .059^ = $21.5024 

Find the interest at 6% of 

5. $38.90forlyr.lmo. 6da. 



is .059^ of the prin- 
cipal (416), $362.40 
X .059i = $21.50 + , 
the required interest. 



2. $267.27 for 6 mo. 24 da. 

3. $146.18 for 1 yr. 21 da. 

4. $256.84for2yr.4mo.l2da. 



6. $146.48 for 9 mo. 10 da. 

7. $275.50 for 11 mo. 27 da. 



EuLE. — Multiply the given principal hy the decimal ex- 
pressing one-half as many hundredths as there are monthsy 
or one-sixths as many thousandths as there are days, in the 
given time, and the product will he the required interest. 

To find the interest at any other rate % , increase or diminish the 
interest at 6% by such part of itself as the given rate is greater or 
less than 6%. Thus, for 7% add i ; for 4% subtract 4 ; for 10% 
add J, etc. 
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Find the interest by either method, 

8. Of $227.10 for 3 yr. at 1%. 

9. Of $1320 for 1 yr. 5 mo. at 6^. 

10. Of $62.84 for 10 mo. 12 da. at 6^ 

11. Of $413.75 for 9 mo. 25 da. at 6^. 

12. Of $2162.94 for 1 yr. 18 da. at 10^. 

13. Of $56.80 for 4 yr. 1 mo. at ^%. 

14. Of $137.14 for 6 mo. 15 da. at 12^. 

15. Of $2000 for 33 da. at %%. 

16. Of $1552.73 for 63 da. at 6^. 

Find the amount, 

17. Of $63.70 for 1 yr. 3 mo; 12 da. at 1%. 

18. Of $475.57 for 1 yr. 7 mo. 17 da. at Q%. 

19. Of $525.35 for 3 yr. 6 mo. 21 da. at ^%, 

20. Of $1140.63 for 9 mo. 16 da. at 10^. 

21. Of $2500 for 93 days at 8^. 

22. What is the interest of $154.75 from Apr. 10th to 
Nov. 24th at 6^ ? 

23. Eequired, the interest of $861.50 from June 3, 
1875, to March 25, 1876, at 6^ ? 

24. Eequired, the amount of $1500 from May 1 to 
Sept. 20, at 1% ? 

25. If a note for $175, given Jan. 12, 1874, on interest 
at 10^, be paid May 16th, 1876, what amount will then 
be due ? 

26. A man borrowed $450.80 March 6th, and paid it 
with Q% interest, Dec. 20th. What was the amount ? 

27. Bought a house for $5400. Paid $2000 cash on 
delivery, $3 500 in 9 mo. and the remainder in 1 yr. 4 mo. 
with 7^ interest. What was the whole amount paid ? 



INTEBEST. 275 

PROBLEMS IN INTEREST. 

Problem I. 

417. Interest, time, and rate g^ven to find the 
principal. 

1. What sum of money will gain $20 in 2 yr. at 5% ? 

Analysis. — The interest of $1 for 2 yr. at 5% , is $.10 ; hence $20 
is the interest of as many dollars as $.10 are contained times in 
$20, or $200. Hence, etc. 

What sum of money will gain 



2. $49 int. in 1 yr. at 7% ? 

3. $50 int. in 2 yr. at 5^ ? 

4. $75 int. in 5 jr. at 5% ? 



5. $200 int. in 10 yr. at 10^? 

6. $80 int. in 6 mo. at S% ? 

7. $60 int. in 3 mo. at S% ? 



WRITTEN EXERCISES. 

1. What sum of money put at interest 2|^ yr. at 1%, 
will gain $612.50 ? 

OPERATION. 

Interest of $1 for 2^ yr. at 7^ = $.175. 
$612.50-f-$.175=3500 times. $1 x 3500 =$3500, Prin. 

Wh3ii principal 

2. Will gain $75.60 in 2 yr. 3 mo. at 6^ ? At 8^ ? 

3. Will gain $350 in 2 yr. 6 mo. at 1% ? At 10^ ? 

EuLE. — Divide the given interest by the interest of $1 
for the given time, at the given rate. 

4. What sum inyested at 7% will yield an annual in- 
come of $406 ? 

5. What sum will gain $507 in 2 yr. 9 mo. 24 da. at 6% ? 

6. What sum will gain $154 int. in 4 mo. 24 da. at 7^? 

7. What sum must be invested at S%, to produce an 
annual income of $1560 ? 
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Problem II. 

418. Amount, rate, and time given to iind the 
principal. 

1. What sum of money will amount to 1242 in 3 yr. 
at 7^? 

Analysis.— The interest of $1 for 8 yr. at 7%, is $.21, and the 
amount is $1.21 ; hence $242 is the amount of as many dollars as 
$1.21 are contained times in $242, or $200. Hence, etc. 

What sum of money will amount to 



2. $44 in 2 yr. at 6% ? 

3. $128 in 4 yr. at 7% ? 

4. $206 in 6 mo. at 6^ ? 



5. $36 in 10 yr. at 10^ ? 

6. $50 in 5 yr. at 5% ? 

7. $204 in 3 mo. at S% ? 

WJRITT EN EXJEBCISJE8. 

1. What principal will amount to $476.70 in 2 yr. 3 mo. 
at 6^? 

OPEBATION. 

Amount of $1 for 2 yr. 3 mo. at e% = 11.135. 

$476. 70-T-$1.135=420 times. $1 x 420=$420, Principal. 

What Principal 

2. Will amount to $544.50 in 3 yr. 6 mo. at 6^ ? 

3. WiU amount to $435.70 in 1 yr. 3 mo. 2 da. at 1% ? 

EuLE. — Divide the given amount hy the amount of $1, 
for the given time^ at the given rate. 

4. What principal will amount to $360 in 5 yr. 6 mo., 
at 8^? 

5. What is the interest of that sum, which in 3 yr. 
7 mo. 18 da., at 6^, amounts to $791.70 ? 

6. A note which had run 4 yr. 6 mo. amounted to 
$2000, at 1%. What was the principal ? 
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Pkoblem III. 

419« Principal^ interest, and time gri^6n» to find 
the rate. 

1. At what rate will $300 gain $42 in 2 yr. ? 

Analysis.— Since the interest of $300 for 2 yr. at 1%, is $6, $42 
is as many per cent as $6 are contained times in $42, or 7 % . 

At what rate will 



2. $200 gain $28 in 2 yr. ? 

3. $600 gain $90 in 3 yr. ? 

4. $500 gain $200 in 4 yr. ? 



5. $10 gain $1.50 in 3 yr. ? 

6. $80 gain $40 in 5 yr. ? 

7. $25 double itself in 10 yr.? 



8. At what rate per annum will any sum double itself 
in 4, 6, 8, and 10 years, respectively ? 

Analysis. — At 1 % , any sum wiU double itself in 100 years ; 
hence to double itself in 4 yr., the rate must be as many times 1% 
as 4 yr. are contained times in 100 yr., or 25%. 

WSITTEX EXEMC I8ES, 

1. At what rate will $1500 gain $350 in 3 yr. 4 mo. ? 

OPEKATION. 

Interest of $1500 at 1% for 3J yr. = $50. 
$35b-T-$50=7 times. 1% x 7=7^, required rate. 

2. At what rate will $350 gain $70 in 2 yr. 6 mo. ? 

3. At what rate will $550 gain $220 in 5 yr. 4 mo. ? 

EuLE. — Divide the given interest by the interest of the 
given principal, for the given time, at 1%. 

4. At what rate will $1000 amount to $1250 in 2^ yr. ? 

5. If I receive $206.25 each quarter for rent of a house 
that cost me $15000, what rate do I receive on the invest- 
ment ? 



278 PEECEiq^TAQE. 

6. At what rate will any sum double itself in 16f yr. ? 
In 12i^ yr. ? In 8 yr. 4 mo. ? In 6 yr. 3 mo. ? 

7. An investment doubled itself in 7^ years. What 
per cent did it pay annually ? 

Peoblem IV. 

420. Principal, Interest^ and rate giveUf to iind 
the time. 

1. In what time will 1500 gain $100 at 6% ? 

Analysis.— The interest of $500 at 5% for 1 yr. is $25 ; hence, 
the time is as many years as $25 is contained times in $100, or 4 yr. 

In what time will 



2. $60 gain $36 at 6% ? 

3. $200 gain $50 at 5% ? 

4. $500 gain $150 at 10^ ? 



5. $10 gain $4 at 8^ ? 

6. $50 gain $25 at 6% ? 

7. $70 gain $9.80 at 7^? 



8. How long will it take any sum of money to double 
itself at 4^, 6%, 6%, 8%, and 10^, respectively ? 

Analysis. — At 100%, any sum of money will doable itself in 
1 yr. ; hence, to double itself at 4%, it will require as many years 
as 4% is contained times in 100% , Or 25 yr. 

WBITT£!N JEX EMC I8E8. 

1. In what time will $450 gain $78.75 at 7% ? 

OPERATION. 

Interest of $450 at 7% for 1 yr. = $31.50. 
$78.75 -^$31.50=21 times. 1 yr. x 2^=2 yr. 6 mo., the 
time. 

2. In what time will $350 gain $85.75 at 7^ ? 

3. In what time will $245 gain $2.94 at 6% ? 

4. In what time will $600 gain $132 at S% ? 
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Rule. — Divide the given interest by the interest of the 
given princijjal, at the given rate^for 1 year. 

6. In what time will 1550 amount to $576.95 at 7^? 

6. In what time will $1320 amount to $1578.94 at ^%^ 

7. In what time will $1500 amount to $1718.75 at 6J-^ ? 

8. In what time will the interest of $240 at 8^, equal 
the principal ? Equal twice the principal ? Equal one- 
half the principal ? 

COMPOUND INTEREST. 

431. Compound Interest is interest not only on 
the principal, but on the interest added to the principal 
when it becomes due. 

Interest is generally compounded annually, semi-annually, or 
quarterly, according to the time at which the interest becomes due. 

1. What is the compound interest of $600 in 3 yr. at %% ? 

OPERATION. 

$600 Prin. for l8t yr. ANALYSIS.— Since the amount is 

I Q g 1.06 of the principal, the amount for 

-— -— the 1st year is 1.06 of $600, or $636, 

$636 Prin. for 2i yr. i.. i. . ^-u • • i r xi. j 

^ which IS the principal for the second 

^•Q^ year ; 1 .06 of this principal, or $674.16, 



$ 6 7 4.1 6 Prin. for 8d yr. is the principal for the 3d year, and 

1.06 1.06 of this, or $714.61, is the total 

TTTTTTT , amount. Hence, by subtracting the 

$714.61 Total amount. . . . , ' -,^ ^, i, . 

given principal, $600, the result is 

the compound interest, $114.61. 

$ 1 1 4.6 1 Compound int. 

What is the compound interest of 



2. $500 for 2 yr. at b% ? 

3. $750 for 3 yr. at 6^ ? 



4. $800 for 4 yr. at 1% ? 
6. $640 for 4 yr. at b% ? 
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EuLE. — I. Find the amoimt of the given principal at 
the given rate, for the first period of time at the end of 
which interest is due^ and make that amount the prin- 
cipal for the second period. 

II. Find the amount of this principal for the next 
period ; and so continue till the end of the given time, 

. III. Subtract the given principal from the last amount y 
and the remainder will be the compound interest. 

When the time contains months and days, less than a single 
period, find the amount up to the end of the last period, and com- 
pute the simple interest upon that amount for the remaining 
months and days, which add to find the total amount. 

6. What will $1000 amount to in 5 years at 1% ? 

7. What is the compound interest of $400 for 1 yr. 
6 mo., at 7^, interest being payable semi-annually ? 

8. Find the compound interest of $2000 for 1 yr. at 
8^, interest payable quarterly. 

9. What will $900 amount to in 2 yr. 6 mo. 12 da. at 
6^, interest payable annually ? 

PAETIAL PAYMENTS. 

433. Partial Payments are payments in part of 
a note, bond, or other obligation. 

433. Indorsements are the acknowledgment of 
such payments, written on the back of the note, bond, 
etc., stating the time and amount of the same. 

434. A Promissory Note is a written promise 
to pay a certain sum of money, on demand, or at a speci- 
fied time. 
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435. The Face of a note is the sum of money made 
payable by the note. 

436. A Negotiable Note is one made payable to 
bearer, or to the order of any person. 

It is said to be negotiable because it can be transferred from one 
person to another, the person who makes or signs a note is called 
the Maker or Drawer ; the jwrson to whom, or to whose order, it 
is payable is called the Payee ; and the person who endorses it, 
and thus makes himself responsible for its payment, is called the 
Indorser. 

The Form of a negotiable note is as follows : 

$600. New York, July 5, 1874. 

Nine months after date, I promise to pay Alfred Tobias, 

or order, six hundred dollars, for value received, with 

interest. 

William Carswell. 

1. On the above note, the following payments were 
endorsed : Aug. 5, 1874, |25 ; Dee. 25, 1874, $10 ; Jan. 
10, 1875, $50. What was due April 5, 1875 ? 

Analysis.— The interest of $600 for 1 mo., from July 5 to 
Anpr. 5, at 7%, is $3.50 ; amount, $608.50, from which deduct the 
first payment, $25, and there will remain $578.50, a new principal. 
The interest of $578.50 for 4 mo. 20 da., is $15,748 ; now, since the 
payment, $10, is less than the interest, it cannot be deducted from 
the amount without compounding the interest, which is not allowed 
by law ; hence find the interest of $578.50 to the time of the next 
payment, that is, from Dec. 25, 1874, to Jan. 10, 1875, — 16 days. 
This is $1,683, and the whole amount to that time, $595.93, from 
which deduct the sum of the pajrments, or $60, leaving $535.93, a 
new principal, the amount of which to April 5, 1875, or for 2 mo. 
25 da., is $541,787, the sum due at that time. 
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437. Principle. — The principal must not be increased 
by the addition of interest dtie at the time of any pay- 
menty so as to compound the interest. 

Upon this is based the rule prescribed by the Supreme 
Court of the U. S., and adopted by most of the States. 

United States Eule. 

1. Mnd the amount of the given principal to the time of 
the first paymenty and if this payment equals or exceeds 
the interest then due, subtract it from the amount obtained, 
and treat the remainder as a new principal. 

II. If the interest exceed the payment, find the amount 
of the same principal to a time when the sum of the pay- 
ments eqvMs or exceeds the interest then due, and subtract 
the sum of the payments from that amount. 

III. Proceed in the same manner with the remaining 
payments, 

$1000. Richmond, Oct. 1, 1874. 

2. Two years after date, for value received, I promise 
to pay Smith & Blackwell, or order, one thousand dol- 
lars, with interest. 

John Cromwell. 

Indorsed as follows : Dec. 1, 1874, 175 ; April 1, 1875, 
$10 ; Nov. 15, 1875, $150 ; Jan. 1, 1876, $80. What was 
due Oct. 1, 1876 ? 

3. A note for $2500, dated March 1, 1873, bore the 
following indorsements : Eeceived, April 15, 1873, $150 ; 
June 1, 1873, $25 ; Dec. 10, 1873, $50 ; Feb. 1, 1874, 
$275. What was due May 18, 1874, interest being com- 
puted at ^% ? 
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4. On a note for 11800, dated July 1, 1874, the follow- 
ing payments were indorsed : Sept. 18, 1874, 1500 ; 
April 1, 1875, $56 ; Oct. 1, 1875, 115. What was due 
Dec. 13, 1875, interest at 1% ? 

DIS00TJI^5"T. 

438. Discount is an allowance, or abatement, on 
any sum of money to be paid, such as the amount of a 
bill, a debt, or promissory note. 

439. Commercial Discount is a certain per 
cent deducted from the price of goods, or from the 
amount of a bill or debt, for prompt payment. 

Thus, a wholesale purchaser obtains goods at a discount of a cer- 
tain per cent from the retail price ; and a discount is allowed to 
a cash purchaser on the price of goods usually sold on credit. 

430. Discount in which time is considered, is of two 
kinds : True Discount and Bank Discount. 

TRUE DISCOUNT. 

431. The Present Worth of a debt payable at a 
future time, without interest, is such a sum as, being 
put at legal interest, will amount to the debt when it 
becomes due. 

43S. True Discount is the difference between the 
whole debt and the present worth. It is, therefore, the 
interest on the present worth for the given time. 

Hence, the Present Worth is a principal, of which the 
True Discount is the interest, and the Debt the amount. 



284 PERCENTAGE. 

WJtITTBN JEXEJtCISES. 

Find the Present Worth and Discount, 

1. Of $465.75, due in 6 mo., at 7^. 

OPEBATION. 

Amount of II for 6 mo. at 7% = $1,035. 
$465.75 -T- $1,035 = 450. Hence, $450 is the Present 
Worthy and $465.75— $450 =$15. 75, the True Discount. 

2. Of $614.40, due in 4 mo. 24 da., at 6%. 

3. Of $2640, due in 9 mo. 18 da., at 7%- 

4. Of $475, due in 7 mo. 6 da., at 5^. 

EuLE. — I. Divide the whole debt by the amount of $1 
for the given time, at the given rate, and the quotient mil 
give the present worth. 

II. Subtract the present worth from the debt, and the 
remainder will be the true discount. 

5. Bought goods, amounting to $1252.35, on 6 mo. 
credit. What should be the cash price, if money is worth 
7^? 

6. A person bought a farm of 125 A. 20 P., at $37.50 
an acre. One-half of the purchase money he paid in 
cash, and the balance in 9 mo. What was the cost of 
the farm in ready money, reckoning discount at S% ? 

7. A merchant bought goods for $1500, on 6 months' 
credit, and sold the whole at an advance of 20^, one-half 
on 3 months' credit, and the remainder on 9 months' 
credit. What was his gain, computing discount at 6% ? 

8. If I sell goods for $1250 on 6 months' credit, which 
cost me $1195 cash, what is my gain, money being worth 
to me 10^ ? 
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BANK DISCOUNT. 

433. Sank Discount is the deduction made by 
a bank for the payment of a note before it is due. 

This deduction is the interest computed on the/ac6 of 
the note, for the time specified in the note, and three days 
more, called the Days of Grace. 

These three days are allowed by law for the payment of a note 
after the expiration of the time specified in the note. At the end 
of the days of grace, a note is said to be at maturity, and if not 
paid may \ie protested ; that is, its non-payment formally stated by 
an officer, called a Notary Public, 

434. The JProceeds of a note is the sum received 
for it when discounted. 

435. The computation of bank discount is the same 
as that of sirnple interest j but since it is the same as 
interest paid in advance, it is in fact compound interest. 

Thus, in discounting a note of $500 payable in 1 yr. at 7%, the 
bank deducts $35, 1 year's interest, and pays as the present worth 
of the note, $465. Hence, it receives not only the interest of $465 
for 1 year, which is $32.55, but the interest of the interest, $35, 
which is $2.45. Therefore $35, equal to $32.55 + $2.45, is really 
compound interest. 

WRITTEN EX BJtCISES. 

Find the Bank Discount^ 

1. On a note at 90 days for $517, at 7^. 

OPERATION. 

90 da. + 3 da. {of grace) =^^ da. 

Int. of $517 for 93 da. at 7^=$9.35, Bank Discount. 

$517 __ $9. 35 = $507. ^5, Proceeds of the Note. 
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2. Find the bank discount on a note at 6 mo.y for 
$672.50, at 6%. 

3. What will be the proceeds of a note at 3 months for 
$1500, discounted at a bank at 7% ? 

4. A note for $785, dated June 1, 1875, at 90 da., was 
discounted by a bank in Philadelphia at 6%, July 5, 
1875. Find its proceeds. 

5. Find the difference between the true discount and 
the bank discount of $1000, due in 5 mo. 24 da., at 7% ? 

436. Find the Face of a Mte, 

1. Payable in 90 da., that when discounted at 6%, the 
proceeds may be $236.28. 

OPERATION. 

Int. of $1 for 93 da. at 6^ =$.0155. 
Proceeds of $l=$l—$. 0155=$. 9845. 
$236.28-T-$.9845=240. Hence $240 is the Face of the 
N^ote. 

Analysis. — Since $.984^ is the proceeds of $1, $236.28 is the 
proceeds of as many dollars as $.984^ is contained times in that 
sum, or $240. 

2. What must be the face of a note payable in 8 mo. 
9 da., to realize $2844, discounted at 7% ? 

3. Find the face of a 30-day note, which, when dis- 
counted at S%, will yield $357.36 ? 

4. If I owe a man $1500, and I pay him by a 60-day 
note, what must be the face of the note, to be discounted 
at 7^? 

5. For what sum must a merchant draw his note at 
3 mo. to pay for 175| yd. of cloth at $4.37|^ a yard ; dis- 
count at 7^ ? 
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IlSrSUEANOE. 

437. Insurance is a contract of indemnity against 
loss or damage. 

438. Fire Insurance is indemnity for loss of 
property by fire. 

439. Marine and Inland Insurance is in- 
demnity for loss of vessel or cargo by casualties of navi- 
gation on the ocean, or on inland waters. 

440. The Policy is the written contract between 
the parties. 

441/ The JPremium is the sum paid for insurance, 
and is a certain per cent of the sum insured. 

442. The corresponding terms are the following : 

The JSase is the amount of insurance. 
The Mate is the per cent of premium. 
The Percentage is the premium. 

WJRITTEN BXJeJRCISMS. 

443. Find the Premium, 

1. For insuring a house for $6500 at 1^%. 
Operation.— $3500 x .015 = $97.50. (371.) 

Find the premium for insuring 

2. A house and furniture valued at $9700, at i%. 

3. Dry goods valued at $3840, at |^. 

4. A cargo of 5000 bu. of grain valued at $1.20 a 
bushel, at 2{% on f of its value. 

444. Find the rate of Insurance, 

1. If $49.25 is paid for an insurance of $3250. 
Operation.— $49.25 -«- $3350 = .015, or 1 J % . (373.) 
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What is the rate of insurance, 

2. If $172.20 is paid for an insurance of 19840 ? 

3. If $38.25 is paid for an insurance of $6120 ? 

4. If $28.40 is paid for an insurance of $3550 ? 

5. A house valued at $6800 was insured for i its value, 
at a cost of $46.75. What was the rate of insurance ? 

44:5* Find the amount of insurance, 

1. If it cost $38.25 to insure a certain house and fur- 
niture, at ^%. 

Operation:— $38.25 -5- .625 = $6120. (375.) 

2. A merchant paid $1500 premium on a cargo of 
cotton from New York to Belgium, which was '2j^% on 
its valuation. What was the amount insured ? 

3. A steam-mill was insured at 4^%, to cover f of its 
value. The premium paid was $526.50 : what was the 
value of the mill ? 

QUESTIONS FOR REVIEW. 

44:6* 1. Define Interest. The Principal. The Rate of interest. 
The Amount. Legal Interest. Principle. Rule for finding the 
interest anti amount of any sum for years and months. 

2. To find the interest for any time, at any rate per cent. Obvious 
relations. Rule. Six Per Cent Method. Principles 1, 2. Illus- 
trate. Rule. How to find the interest at any other rate. 

8. State Problem I in interest. Rule. Prob. II. Rule. Prob. III. 
Rule. Prob. IV. Rule. Define Compound Interest. Rule. Par- 
tial Payments. Rule. Indorsements. A Promissory Note. The 
Face of a Note. A Negotiable Note. Form. Principle. U. S. Rule. 

4. Define Discount. Commercial Discount. Present Worth. True 
Discount. Rule. Bank Discount. Days of Grace. The Proceeds. 

5. Define Insurance. Fire. Marine and Inland. Policy. Pre- 
mium. State the corresponding terms. 
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REVIEW OP PERCENTAGK 
ORAL EXAM1*LE8. 

447. 1. What is i% of 28 bbl. of flour ? ^% of $60 ? 

2. If I lose S\% of 1120, what part of it do I lose ? 

3. If a man save | of his income, what % does he spend? 

4. From a box of tea containing 45 lb., 15 lb. were 
sold at one time, and 12 lb. at another. What per cent 
of the whole remained ? 

5. What ^ of 24 is 4 ? Of 50 is 12^ ? Of 100 is 40 ? 

6. Bought 10 bbl. of flour for $80, and sold 8 bbl. for 
what they all cost. What was the gain per cent ? 

7. A man sold a watch for $24, thereby gaining \ 
of the cost. How much would he have gained per cent 
had he sold it for $30 ? 

8. Thirty is 25^ more, and 25^ less, than what numbers? 

9. f of $12 is what per cent of f of $60 ? 

10. \ of an hour is what .per cent of f of an hour ? 

11. An auctioneer received $25 for selling a pair of 
horses and a carriage, which was b% of their value. What 
was their value ? 

12. What per cent does a grocer make, by selling coffee 
at ^ of its cost ? 

13. What per cent does a merchant lose by selling cloth 
art ^ of its cost ? 

14. If a house bring ^ of its value every 4 years in 
rent, what is the gain per cent each year ? 

15. A broker exchanged $240 at ^%, What brokerage 
did he receive ? 

16. What part of any sum equals the interest of it for 
5 yr. 4 mo. at 9^ ? 
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17. A harness was sold for f of f of what it cost. 
What was the loss per cent ? 

18. If a milkman adds 1 qt. of water to every gallon 
of milk he sells at cost^ what is his gain % ? 

19. A jeweler sold two gold pencils for 112 each. On 
one he gained 20^, on the other he lost 20^. Did he 
gain or lose on both^ and how much ? 

20. If a yearly rent of 1300 is 10^ of the cost of a 
store^ what did it cost ? 

21. How much wheat must be taken to the miU^ that 
12 bu. may be retained after giving toll of 6 lb. per 
bnshel, or 10^, for grinding ? 

22. At what per cent will $90 gain $27 in 6 yr. ? 

23. In what time will $300 gain $84 at 7^ ? 

24. What sum in 1 yr. 8 mo. wiU gain $36 int., at 9^ ? 

25. Gave a note of $200 for 2 yr. : what was the amount 
at5i^? 

26. An article bought at f the market price, is sold 
for b% more than the market price. What % is gained ? 

27. What is the annual premium of insurance, at ^^, 
on a house valued at $4000 ? 

28. How many barrels of apples at $2 a barrel^ can an 
agent buy for $1250, and retain '^% commission ? 

29. At 2%, what amount of insurance can I obtain on 
a shipment of goods, for $36 premium ? 

30. What per cent is gained in buying com at $.60, 
pud selling it at $. 72 a bushel ? 

31. If f of the price received for an article is equal to 
f of its cost, what is the gain per cent ? 

32. The interest on a certain sum for 4 yr. was ^ the 
principal. What was the per cent ? 
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GENERAL REVIEW. 
WRITTEN EXAMPLES. 

448. 1. If f of a hundred pounds of sugar cost |7^, 
how much can be bought for $49. 87^ ? 

2. How many bushels of oats worth $f a bushel, will 
pay for | of a barrel of flour at $8.40 a barrel ? 

3. What cost 5 T. 14 cwt. 75 lb. of hay, at |16J per ton ? 

4. Bought a hhd. of sugar, containing 9 cwt. 44 lb., 
for $84. 96 ; paid $4. 72 for freight. At what price per 
pound must it be sold to gain 20^ on the cost ? 

5. A piece of property valued at $3768, rents for 1 yr. 
10 mo. for $656.26. What per cent does it pay ? 

6. What must be paid to enclose a farm ^ mile square, 
with a fence, at a cost of $^ a rod ? 

7. A farmer sold 125 bu. of corn at $.62|^ a bushel, 
and 2|^ tons of hay at $18|^ a ton. He received in pay- 
ment 96 lb. of sugar at 8^ cents a pound, 28 lb. of tea 
at $1 a pound, 3 bbl. of flour at $7.87i|-, and the remain- 
der in cash. What amount of cash did he receive ? 

8. What is the value of a piece of land 50 rd. long 
and 40 rd. wide, at $112^ an acre ? 

9. A man bought 20 head of young cattle at $16.50 a 
head, and gave his note payable in 8 mo. at 8^. At the 
end of that time he sold the cattle at $18.75 a head. 
How much did he get for keeping them ? 

10. A grocer purchases 9 bbl. of sugar, each weighing 
1 cwt. 84 lb., at $8.36 per cwt., and retails it at 9^ cents 
a pound. What was his whole gain ? 

11. How many yards of cloth f of a yard wide, will 
line 20^ yd., IJ yd. wide ? 
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12. Bought 2500 bu. of wheat in Chicago, at $1.40 a 
bushel ; paid ^% insurance, 3% freight, and 2^% com- 
mission for selling. At what price per bushel must it be 
sold in New York to reali;2;e 40^ net profit on the purchase? 

13. How many square feet of boards will make a box 
and cover, 14 ft. long, 6 ft. wide, and 4 ft. high ? 

14. Which is the more profitable, and how much, to 
borrow $320 at 7% interest to pay the rent of a store in 
advance, or to pay $350 at the end of the year ? 

15. What will it cost to plaster the walls and ceiling 
of a room 18 ft. long, 15^ ft. wide, and 9^ ft. high, at 
6J cents a square foot, allowing 147 sq. ft. for doors, win- 
dows, and base ? 

16. What will be the cost of a pile of wood 30 ft. long, 
10 ft. wide, and 7 ft. 6 in. high, at $3.60 a cord ? 

17. What amount of money must I invest at 6% to 
receive an annual income of $1290 ? 

18. Bought tea at $.90 a pound. What must I ask per 
pound to abate 10^ and still make 20^ ? 

19. How many yards of carpeting 27 in. wide will 
cover a floor 48 ft. long by 33 ft. 9 in. wide ; and what 
will be the cost at $1.62|^ a yard ? 

20. How many pounds of coffee at 24 cents a pound, can 
be bought with 12 bu. 54 lb. of wheat, worth $1. 60 a bu.? 

21. A shoe dealer in 9 mo. gained $2640. What 
amount of goods did he sell, allowing 20^ profit 

22. How many cubic feet of stone in the walls of a 
cellar 37 ft. long, 18 ft. wide, 6 ft. high, and 1^ ft. thick? 

23. Which is the more advantageous, to buy flour at 
|6| a barrel on 6 mo., or at $6.75 a barrel on 9 mo., 
money being worth 8^ ? 
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• 

24. What is the present value of a debt of $248.80, due 
in 4 yr. 2 mo., at S% ? 

25. Bought cloth at $5 a yard ; what must be the ask- 
ing price, that 25% may be abated, and a profit of 20^ 
still be made on the cost ? 

26. A bin 20 ft long, 8 ft wide, and 3 ft 6 in. deep, is 
full of wheat. What is its value at $1.28 a bushel ? * 

27. A tank 4 ft. long, 3f ft. wide, and If ft deep, is full 
of water. Find the number of gallons, and its weight ? 

28. May 10, 1874, I borrowed $6840, with which I 
purchased flour at $5.70 a barrel. June 21, 1875, I sold 
the flour for $6. 62 J a barrel, cash. How much did I 
gain by the transaction, interest being reckoned at 6% ? 

29. How much should be discounted for the present 
payment of a note for $430, due in 1 yr. 6 mo. 1 da., 
money being worth 6^% ? 

30. A floor 52 ft. long by 35 ft. wide is to be covered 
with carpeting 2 ft. 4 in. wide. Find the length, and 
the cost, at $1| a yard ? 

31. What will be the cost of digging a cellar 41 ft 
3 in. long, 33 ft. wide, and 8 ft deep, at $.48 a cu. yard? 

32. Bought goods for $1370 on 3 months' credit ; sold 
the same at anjidvance of 25^ of the cash value, and took 
in payment $350 cash, and the balance in two notes of 
equal amount, one at 3 mo., and the other at 6 mo. 
Reckoning discount at 6^, what is my net gain ? 



Pupils desiring to take up the other subjects of Percent- 
age, and of Higher Arithmetic, wiU find them fully treated in the 
"Second Part" of the Complete Arithmetic of the "Shorter 
Caursey" which is bound up in a separate volume, and furnishes a 
very thorough and complete sequel to this book. 
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The three dimensioiiB of this cnbe are, 1 Meter, 
10 Decimeters, or 100 Centimeters, in length. 
ScALB 3s OF THE Sxact Hxe, 



1 Cn. Centimeter. 
JExaci size. 



METRIC SYSTEM. 

449. The Metric System of weights and meas- 
ures is based upon the decimal scale. 

450. The Meter is the base of the system, and is 
the one ten-millionth part of the distance on the earth's 
surface from the equator to either pole, or 39.37079 inches. 

451. From the Meter are made the Are (air), the 
Stere (stair), the Liter (leeter), and the Oram ; these con- 
stitute the primary or principal units of the system from 
which all the others are derived. 



\ 
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453. The Multiple Units, or higher denomina- 
iions^ are named by prefixing to the name of the pri- 
mary units the Greek numerals, Deka (10), Hedo (100), 
Kilo (1000), and Myra (10000). 

453. jT/ie Sub^niultiple Units, or lower denomi- 
nations, are named by prefixing to the names of the pri- 
mary units the Latin numerals, Deci (^), Centi (jijfiy 
Mille (ttjVit)- 

Hence, it is apparent from the name of a unit, whether 
it is greater or less than the standard unit, and also how 
many timss. 



MEASUEES OP EXTENSION. 

454. The Meter is the unit of length, and is equal 
to 39.37 inches nearly. 



Metric DenominatioiM. 

10 Millimeters, mm. 
10 Centimeters, cm, 
10 Decimeters, dm. 
10 Meters M. 

10 Dekameters, Dm, 
10 Hectometers, Hm. 
10 Kilometers, Km. 



Table. 

1 liiGllimeter 

1 Centimeter 

1 Decimeter 

1 Meter 

1 Dekameter 

1 Hectometer 

1 Kilometer 

1 Myriameter (J/m.): 



U. S. Value. 

.03937079 in. 

.3937079 in, 

8.937079 in. 

39.37079 in. 

32.808992 ft. 

19.927817 rd. 

.6213824 mi, 
6.213824 mi. 



The Meter f like onr yard, is nsed in measniing dotbs and short 
distances. 

The KUotneter is commonly nsed for measoiing long dis- 
tances, and is about f of a common mOe. 
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455. The Are is the unit of land measure, and is a 
square whose side is 10 meters, equal to a square deha- 
meter, or 119.6 sq. yards. 

Table. 

1 Centiare, ca, =(1 Sq. Meter) = 1.196034 sq. yd. 
100 Centiares, *' =1 Are = 119.6034 sq. yd. 

100 Akes a. = 1 Hectare (Ha.) = 2.47114 acres. 

456. Uie Square Meter is the unit for measuring 
ordinary surfaces ; as flooring, ceilings, etc. 

Table. 

100 Sq. MilliiDeters, 9q.mm.=l Sq. Centimeter = .155+ sq.in. 
100 Sq. Centimeters^ sq. cm. =1 Sq. Decimeter =15.5+ sq. in. 
100 Sq. Dedmeters, «g. dm.=l Sq» Meter {8q.M.)= 1.196 + sq. yd. 

457. The Stere is the unit of wood or solid meas- 
ure, and is equal to a cubic meter, or .2759 cord. 

Table. 

1 Dedstere = 3.531 + cu. ft. 

10 Decisteres, dsH. = 1 Stere = 35.316+ cu. ft. 

10 Steres 8C. = 1 Dekastere (DSt.) = 13.079+ cu. yd. 

458. Tfie Cubic Meter is the unit for measuring 
ordinary soHds ; as excavations, embankments, etc. 

Table. 

1000 Cu. Millimeters, eu. mm. — 1 Cu. Centimeter = .061 + cu. in. 
lODO Cu. Centimeters, CM. C7». = 1 Cu. Decimeter =61.036+ " " 
1090 Cu. Decimeters, cu. dm, — 1 Cu* Meter =35.316+ cu. ft 
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MEASURES OF CAPACITY. 

459. The Liter is the unit of capacity, both of 
Liquid and of Dry Measures, and is a vessel whose volume 
is equal to a cube whose edge is one-tenth of a meter, equal 
to 1.05673 qt. Liquid Measure, and .9081 qt. Dry Measure. 



Table. 



10 Milliliters, ml. 

10 Centiliters, cl, 

10 Deciliters, dl. 

10 LiTEKS L. 

10 Dekaliters, Dl. 

10 Hectoliters, HI. 

10 Kiloliters, Kl. 



1 Centiliter. 

1 Deciliter. 

1 Liter. 

1 Dekaliter. 

1 Hectoliter. 

1 Kiloliter, or Stere. 

1 Myrialiter {Ml.). 



Hie Hectoliter is the unit in measuring liquids, grain, fruit 
and roots in large quantities. 

460 • Equivalents in United States Measures. 



Metric Denominations. Cubic Measure. 
1 Myrialiter = 10 cubic meters 
1 Kiloliter = 1 cubic meter 
1 Hectoliter = -,^j cubic meter 
1 Dekaliter = 10 cu. decimeters 
1 Liter = 1 cu. decimeter 
1 Deciliter = -^^ cu. decimeter 
1 Centileter = 10 cu. centimeters 
1 Milliliter = 1 cu. centimeter 



Dry Measure. 
283.72+ bu. 
28.372+ bu. 
2.8372+ bu. 
9.08 quarts 
.908 quart 
6.1022 cu. in. 
.6102 cu. in. 
.061 cu. in. 



Wine Measure. 
2641.4+ gaL 
264.17 gal. 
26.417 gal. 
2.6417 gal. 
1.0567 qt. 
.845 gill. 
.338 fluid oz. 
.27 fluid dr. 



MEASURES OF WEIGHT. 

461. The Gram is the unit of weight, and equal to 
the weight of a cube of distilled water, the edge of which 
is one-hundredth of a meter, equal to 15.432 Troy grains. 
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WEIGHT. 



Table. 



10 Milligrams, 


mg. =1 Centigram = • .15432+ oz. 


Troy. 


10 Centigrams, 


eg, =1 Decigram — 1.54324+ " 


ti 


10 Decigrams, 


dg, =1 Ch'am = 15.43248+ " 


€t 


10 Okams 


G, -1 Dekagram — .35273+ oz. 


Avoir, 


10 Dekagram 


Dg. =1 Hectogram = 3.52739+ " 


€t 


10 Hectograms, 


Hg. =l\^'''^H= 2.20462+ lb. 
1 or, Ktlo ) 


t€ 


10 Kilograms, 


Kg. =:lMyriagram = 22.04621+ " 


it 


ZZ^°""\"'^ =m«»*.. 


tt 


10 Quintals, or 
1000 Kilos 


l-lf"^^"^' i-2204.62125 " 
) ( or Ton ) 


t* 



Tlie Kilogram f or KilOf is the tinit of common weight in 
trade and is a trifle less than 2^ lb. Avoirdupois. 

Hie Tonneau is used for weighing very heavy articles, and 
is about 204 lb. more than a common ton. 

463« Units of the Common System may be readily 
changed to units of the Metric System by the aid of the 
following 



Table. 



1 Inch 

ifoot 

1 yard 
IRod 
1 Mile 
1 Sq. inch ; 
1 Sq. foot 
1 Sq. yard 
1 Sq. rod 
1 Acre 
1 Sq. mile 



2.54 centimeters. 
30.48 centimeters. 
.9144 meter. 
5.029 meters. 
1.6093 kilometers. 
6.4528 sq. centimet. 
929 sq. centimeters. 
.8361 sq. meter. 
25.29 centiares. 
40.47 ares. 
259 hectares. 



1 Cu. inch 
1 Cu. foot 
1 Cu. yard 
ICord 
1 Fl. ounce: 
1 Gallon : 
1 Bushel : 
1 Troy gr. 
1 Troy lb. 
1 Av. lb. : 
ITon 



: 16.39 cu. centimet. 
28320 cu. centimet. 
.7646 cu. meter. 
3.625 steres. 
2.958 centiliters. 
3.786 liters. 
.3524 hectoliter. 
64.8 milligrams. 
.373 kilo. 
.4536 kilo. 
.907 tonneau. 



KOMAN NOTATION. 



463. This method employs seven capital letters to 
represent numbers. 

Letters. I, V, X, L, C, D, M. 

Values. 1, 5, 10, 50, 100, 500, 1000. 
This system embraces the following : 

464. Peinciples. — 1. Eepeating a letter repeats its 
value. 

Thus, XX represents 20 ; CCC, 300 ; DD, 1000. 

2. When a letter is placed after one of greater value, 
its value is to be added to that of the greater. 

Thus, VI represents 6 ; XV, 15 ; LXX, 70 ; DC, 600. 

3. When a letter is placed before one of greater value, 
its value is taken from that of the greater. 

Thus, rV represents 4 ; XL, 40 ; CD, 400. 

• 4. A bar ( — ) placed over a letter increases its value a 
thousand times. 
Thus, V represents 5000 ; L", 50,000 ; C] 100,000, etc. 

Table of Eoman Notation. 



465. 




I is 


1. 


II " 


2. 


III « 


3. 


IV " 


4. 


V " 


5. 


VI " 


6. 


VII " 


7. 


VIII " 


8. 


IX " 


9. 



X " 10. 



XI is 11. 


TiX is 60. 


XII " u. 


LXXX ' 


•' 80. 


XIII " 13. 


XC ' 


90. 


XIV « 14. 


C ' 


100. 


XV " 15. 


CO ' 


•' 200. 


XIX " 19. 


D ' 


500. 


XX " 20. 


DO ' 


•' 600. 


XXX " 30. 


M ' 


" 1,000. 


XL " 40. 


X ' 


10,000. 


L " 50. 


C ' 


" 100,000. 
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MULTIPLICATIOK TABLE. 



MuLTiPLiCATioi?" Table. 



1 


13 


14 


15 


16 


17 18 


19 


20 


21 22 23 24 


2 


26 


28 

42 

56 

70 

84 

98 

112 

126 

140 

154 

168 


30 

45 

60 

75 

90 

105 

120 

135 

150 

165 

180 


32 

48 

64 

80 

96 

112 

128 

144 

160 

176 

192 


34 

51 

68 

85 

102 

119 

136 

153 

170 

187 

204 


36 

54 

72 

90 

108 

126 

144 

162 

180 

198 

216 


38 

57 

76 

95 

114 

133 

152 

171 

190 

209 

228 


40 
60 
80 
100 
120 
140 
160 
180 
200 
220 
240 


42 
63 
84 
105 
126 
147 
168 
189 
210 
231 
252 


44 
66 
88 
110 
132 
154 
176 
198 
220 
242 
264 


46 
69 
92 
115 
138 
161 
184 
207 
230 
253 
276 


48 
72 
96 
120 
144 
168 
192 
216 
240 
264 
288 


3 
4 


39 
52 


5 
G 


65 

78 


7 


91 


8 


104 


9 


117 


lO 
11 
13 


130 
143 
156 



13 


13 


14 


15 


16 


17 


18 19 i20 21 22 23 24 


169 
182 
195 
208 
221 
234 
247 
260 
273 
286 
299 
312 
325 


182 
196 
210 
224 
238 
252 
266 
280 
294 
308 
322 
336 
350 


195 
210 
225 
240 
255 
270 
285 
300 
315 
330 
345 
360 
375 


208 
224 
240 
256 
272 
288 
304 
320 
336 
352 
368 
384 
400 


221 
238 
255 
272 

289 
306 
323 
340 

357 
374 
391 
408 
425 


234 
252 
270 
288 
306 
324 
342 
360 
378 
396 
414 
432 
450 


247 
266 
285 
304 
323 
342 
361 
380 
399 
418 
437 
456 
475 


260 
280 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 


273 

294 
315 
336 
357 
378 
399 
420 
441 
462 
483 
504 
525 


286'299 

1 


312 
336 
360 
384 
408 
432 
456 
480 
504 
528 
552 
576 
600 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


308 
330 
352 
374 
396 
418 
440 
462 
484 
506 
528 
550 


322 
345 
368 
391 
414 
437 
460 
483 
506 
529 
552 
575 



answers; 



MULTIPLICATIOlSr. 



Art. 84. 

12. 22764; 13008; 
26016; 19512; 
16260. 

13. 37092; 61820; 
86548; 98912. 

U. 921840; 
1382760 
1843680 
1152300 
2074140. 

15. 12079. 

16. $17120. 

17. $4350. 

18. 2274 cents. 

19. 16848 cents. 

20. $784. 

21. 47520 feet. 

22. $16600. 

23. $24920. 

Art. 86. 

2. 5850. 

3. 11088. 

4. 21852. 

5. 25696. 

6. 133336; 
176194. 

* The answers to all the oral exercises in this book, and to all 
the written, in Addition and Subtraction, with a few others of the 
most simple, have been omitted. 



7. 


142002 ; 


23. 


12236298.750 ; 




89523. 




49189432500 ; 


8. 


495560 ; 




273240703125. 




548928. 


24. 


25091683200 ; 


9. 


465381 ; 




541358873300; 




538272. 




801772210400. 


10. 


109300 ; 


25. 


$7640136. 




209856 ; 


26. 


2026402 lb. 




292924 ; 


27. 


$204768. 




559616. 


28. 


$44975. 


11. 


220680 ; 


29. 


$121552. 




257460 ; 


30. 


104160 sheets. 




285045 ; 


31. 


$299720. * 




625260. 


32. 


203322 yards. 


12. 


14988456 ; 


33. 


73152. 




11078424 ; 


34. 


1031875. 




20093220 ; 


35. 


000. 




3873828. 


36. 


14357520. 


13. 


11155248. 


37. 


974191104. 


U^ 


182151828. 


38. 


18899264. 


15. 


148644288. 


39. 


40805480. 


16. 


1724573025. 


Jfi. 


000. 


17. 


8828716566. 


41. 


538788276. 


18. 


601344 bu. 


42. 


17169241664. 


19. 


29784450 feet. 


43. 


$10904. 


20. 


$7364100944. 


i4. 


$5040. 


21. 


1045982730 rd. 


45. 


65208 yards. 


22. 


1186058580 lb. 


46. 


$40032. 
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DIVISION. 



^7. 500832 yards. 

48. 228672 lb. 

Jf9. 616896 cents. 

60. $2209788. 

61. $1400. 

Art. 88. 

2. 136332. 

5. 340144. 
i. 222480. 

6. 2642832. 

6. 3203008. 

7. 8103672. 

8. $14775. 

9. $14760. 

i^ 40986 pounds. 



Art. 109. 

8. 6171}; 6093^; 

7126J. 
P. 10421; 9118f; 

14589f ; 

121571 ; 

243 15|. 

10. 53266; 
23673J; 
26633 ; 
426121 ; 
35510|. 

11. 36842; 
204671 ; 
3070l| ; 
61403|. 

12. 108790f ; 
217581 ; 
96702f ; 
1451054.1 



11. $77472. 

Art. 89. 

3. 4360; 43600; 

436000 ; 

4360000. 
Jf. 140400; 

1170000 ; 

7020000 ; 

5850000. 
6. 44160000. 

6. 10125000. 

7. 292400000. 

8. 6134280000. 

9. 904500000. 
10. 20163111000. 

DIYISIO]^. 



11. $9000. 

12. $80000. 

13. 1431000 shin. 

Art. 91. 

1. $480. 

2. 3132 pounds. 

3. 163473. 

4. 145611. 
6. 5314. 

6. 42274. 

7. $163 gain. 

8. $466. 

9. 994 miles. 

10. $2154. 

11. $7242. 



13. 29066; 

40692f ; 

254321 ; 

50865}. 
U. 40053^; 

51496|; 

120159^; 

45059-1. 
16. 50384|; 

17150 ; 

13338f. 

16. 4179111; 
149510} ; 
128151f 

17. 2089; 622; 
1035. 

18. 4856}; 934; 
1020}. 

19. 2546}; 
• 704} ; 

1684/ff. 



20. 14061}; 1118; 
3909}. 

21. $1484. 

22. 205} pounds 

23. 3413 days. 

24. 1014 feet 
26. $1460. 

26. 1577 men. 

27. 2096 miles. 

28. 5011 acres. 

29. 12515 tons. 

30. 6052} bushels. 

31. $7106}. 

Art. 112. 

3. 13 ; 21 ; 350. 

4. 14 ; 114 ; 236. 
6. 175^5^; 497H; 

1220^. 

6. 14; 145; 

2974f}. 
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7. 409; 578; 614. 

8. 472 barrels. 

9. 465 acres. 

10. 1607 barrels. 

11. $4732. 

12. 2093 pieces. 

13. 460 pounds. 
H. 784; 720; 

735 ; 641||. 

15. 35464; 38688; 
32736 ; 
303971^. 

16. 840yfj.; 

630Tfir. 
560^; 

469^. 

17. 5099^5 ; 
4488|e ; 
2405^y; 
3464,^. 

18. $135. 

19. 456 pounds. 

20. $60. 
^i. 61 days. 
22. 537^3^. 
^<^. 7973|f. 
2J^. 927^. 
^5. 2774Hf. 

26. 29464f. 

27. 349593V!Ar- 

28. 27959^ftftV. 

29. 1326iH- 
5^. 988^«}. 

SI. 20282||H- 



32. 14954IH- 

SS. 3759f JM?- 

3J^. 2853403^^/yV- 

35. 76360^,Vjftr. 

Art. 113. 

2. 472,3;,; 47AV 

3. 30,^; 3Y-Jf^. 

7. 65 watches. 

Art. 114. 

^. 12. 

3. 113i|*. 

-J. 315. 

^* 1^83 OOF 

^. io4A?y\j 



7. i80iy\fly 

^. 370,^WV 

p. 435,1^, 

10. 21ffU« 



i^. 150 bales. 
13. 75 horses. 

Art. 116. 

1. 15. 
^. 15. 
3. 15. 



^ 27. 

5. 17976. 

6. 149. 

7. 1385. 

8. 96. 

P. 12933. 
iO. 28089. 
11. 50496. 
i^. 93636. 
13. 348. 
i^. 271,^. 
i5. $2425. 
16. $31. 
i7. 127 days. 

18. 48 tons. 

19. 56 casks. 

20. $1800. 
^i. 7172. 

^^. 622iil hours. 
23. $2100. 
^4. 296. 
25. 122108. 
^^. 287^-J^. 
^7. 5182. 
28. $64. 
^P. 21124. 

30. 30 tons. 

31. 24904. 
5^. 40 cows. 

00. '^4). 

34. 8897. 

35. 33099. 
^(5. 50017. 
37. 3414. 
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PROPERTIES OF l^UMBEES. 



PEOPEETIES OF NUMBEES. 





Art. 


132. 


2. 


2,3, 


3, 


7; 




3,3, 


5, 


5; 




2,7, 


11 


• 


3. 


2,2, 


3, 


7. 


U: 


2,2, 


2, 


5, 5. 


5. 


2,2, 


2, 


7, 7. 


6. 


2,2, 


2, 


5, 11. 


7. 


5,5, 


0, 


5. 


8. 


2,2, 


2, 


3, 3, 7. 


9. 


2,2, 


2, 


2, 2, 2, 




11 


• 




10. 


7,7, 


11 


■ 


11. 


3,3, 


3, 


5, 7. 


12. 


3,5, 


7, 


11. 


13. 


2,2, 


2, 


2, 2, 2, 




3, 


3, 


3. 


u. 


3,3, 


5, 


7,7. 




Art. 


138. 


2. 


24. 






3. 


18. 






^ 


7. 






5. 


13. 






6. 


96. 






7. 


22. 






8. 


4. 






9. 


9. 






10. 


12. 






11. 


3. 






12. 


4. 






13. 


8. 






U^ 


6 cents. 




IS. 


14 feet. 





Art. 139. 

2. 14. 
^. 4. 



^. 63. 

5. 45. 

6. 216. 

7. 45. 
<y. 182. 
9. 63. 

i6>. 28. 

11. T2. 

12. 42. 
i,^. 47. 
U. 28. 

Art. 145. 

2. 36. 

<^. 32. 

4. 1008. 

5. 1188. 
^. 432. 
7. 126. 
<^. 720. 
S>. 450. 



Art. 146. 

2. 200. 

3. 126. 

4. 216. 
J. 144. 

6. 156. 

7. 720. 

8. 3240. 
P. 1125. 

i^. 420. 

11. 840. 

i^. 480. 

13. 16800. 



I 



7^. 720. 

15. 720. 

i^. 216. 

i7. 72 marbles. 

18. 12310. 
iP. $60. 

20. 2800 acres. 

Art. 149. 

4. 4. 

5. Ie3. 

(5. 21. 

7. « 

^. 4. 

9. 12. 

ii. 6. 

i^. 7. 
i^. 14. 

U. 11. 

i5. 80. 

i^. 48. 

17. 33. 

i<^. 5. 

19. 9f 

J^6^. 12 barrels, 

^i. 34 bushels, 

22. 100 cents. 

23. 20 suits. 

24. 4| tons. 

25. $4500. 

26. 56 cents. 

27. 49 men. 

28. 6f . 

29. 24 gallons. 

30. 3 bales. 

31. 12 barrels. 



AXrSWEBS. 
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FEAOTIO]S"S. 



Art. 172. 

^. M 
S.H 
■*-H 
5. H 
6-M 

Q ftp 

Art. 174.. 

^. f 

^. f 

^. M. 

7. |. 

P. f 
i^. -J. 

i^. A; I- 

U. -J. 

Art. 175. 

5. ^p- bushels. 
4. "V- years. 
J. -^ weeks. 
^. i|A. 



^. W- 

16. m^. 

18. Mi^. 
21. i|4|&. 

Art. 176. 

^. 12. 

S. 6|^poiinds. 

4. 23f 

5. 93. 
(5. 2O3V. 
7. 28. 

S. 56i|. 

P. se^gij-. 

10. 39. 
ii. 128^. 
i^. 100^. 
13. 52. 



i-J. 68J. 
15. 515^. 
i(5. 676J. 

Art. 178. 

-^" T^^ 60* 

^* ■Jt' 3Qy sT* 
7'- T^S^* l¥ff^ WV« 

^. iif , ijyv. Ml. 

840 
8688* 

-^■^' ah M^> Ml* 

'''^' 7ea> m> "Sw^ 

60"' 



^^. Ml, m, m, 

336 
3T8" 

15. \f, ff, -f^. 

16. n, \h H- 

1'* tW> TTa^ T%E* 

18. M, M, U- 

1^' TS"^ Uj tI* 

'^^' T6 > T6* "iT* 

^^- M, iV H- 

'^'^' ■f'o"? To> fi)* 

^^- ^^, M, m ^' 

^^' iM"> !%■> l^* 

^o. -J"!-, ^-j, -j-|-, -g-j-. 
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FEACTIONS. 



Art. 180. 

2. 1^. 

5. I83V. 

6. 38J^. 

7. 33^. 

8. 66^. 

10. l|. 

11. ^. 
i;^. 2|. 

^.?. 7H. 

15. %-^. 

16. 103fJ. 

i<?. $622^. 
iP. $189^. 

Art. 182. 

2. ■^. 

<^. 7i. 

9. S^. 
10. 13|. 

i^. 235fJ. 
-?5. 213i|. 

14. h 
1^' 2^. 

^<^- ^. 

17. 2|f. 

m ^. 
^i. ^. 
22.^. 



23. 


Vt. 


U^ 


im. 


25. 


lift. 


26. 


16A. 


27. 


503V. 


28. 


83i*. 


29. 


1223ft-. 


80. 


108^. 


81. 


106^. 


82. 


175H. 


83. 


Hi. 


8i. m. 


35. 


38^gallonfl. 




Art. 184. 


1. 


iH. 


2. 


w* 


8. 


8T' 


Jh tS^- 


5. 


32A- 


6. 


1*A- 


7. 


1*J. 


8. 


llf 


9. 


A. 


10. 


WIH- 


11. 


A- 


12. 


^m- 


18. 


lOH. 


IJh 16H. 


15. 


1- 


16. 


Iff. 


17. 


15|. 


18. 


lOf. 


19. 


^inr* 


20. 


33||. 


21. 


37f. 


22. 


6«- 




Art. 186. 


2. 


If 


8. 


n- 



5. If 

7. 4J. 

9. 54. 
m 138t. 
i/. 465. 
12. 399|. 
i^. 298f. 
H. 1565^2^. 
i5. 3; 7; 6; 15. 
i(?. 903 ; 3264} ; 
ISSlf ; 5282f 
n. $21}. 
i^. $356}. 
iP. 133. 
m 128} ; 257 ; 
411} miles. 

21. 11896} 
$3186} 
$4704} 
$5311}. 

22. $15850}. 



Art. 188. 

^. 15. 

3. 42. 

-4. 54. 

5. 18}}. 

^. 253f 

7. 116f. 

9. 156}. 
ia 279. 
It. 658. 
i^. 1022. 
i^. 658. 
74. 2147. 
i5. 96^. 
16. 24l|. 
U7. 357}}. 
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18. 166^. 

19. 116|. 

20. 41if . 

21. 7263f 

22. 22387i. 

23. 407624. 
^4. 147; 330; 

496^ ; 195| ; 
675. 

25. 1484 ; 1169| ; 
1888 ; 3266| ; 
5397ff. 

26. $112. 

27. 606 miles. 

28. $87f 

29. |6f 

30. 808^ cents. 

31. 1386 cents. 

Art. 189. 

^. M. 
Jh |. 
5. f 



iU, 



or* 

7. f 

^. 3f 

ia 2. 

ii. 9|. 

12. 54. 

i^. lOf 

i4. 3|. 

15. ^. 

16. Ilf 

^^. 3. 



23. 


29|. 


n^ 


A. 


25. 


*. 


26. 


M- 


27. 


f 


28. 


^' 


29. 


5i. 


30. 


f. 


31. 


f 


32. 


If 


33. 


2i. 


34. 90. 


35. 


^TfT- 


36. 


40| cents. 


37. 


328| cents. 


88. 


mi 


39. 


$114|. 


Jfi. 


273| cents. 


41. 


1050 cents. 


4^. 


172^. 


43. 


67i cents. 


44. 


87^ cents. 




Art. 191. 


2. 


f 


3. 


A. 


4. 


A. 


5. 


lis* 


6. 


i?«- 


7. 




9. 


f 


10. 


m- 


11. 


4A. 


12. 


5+*. 


13. 


7iAr- 


u. 


5tSV- 


15. 


A- 


16. 


A- 


17. 


slo- 


18. 


W' 



19. 7|. 

;^(?. 6|. 

^i. 14^. 

22. 18H. 

25. i. 
i^^. 3t^. 

^7. 2^ rods. 
^^. $5fJ. 
29. $4f . 

Art. 192. 

^. 13f 

3. 24^. 

^. 36. 

5. 51f 

^. 100. 

7. 76^. 

9. 7i. 

i^. 12. 

11. 8^. 
i^. 17f 
/^. 6. 

i-4. 15W. 

i5. 7|4. 

16. 234J. 

i7. 27^. 

i^. 102|. 

19. 108. 

m 3024. 

21. 220. 

^^. 117^. 

^5. 126. 

24. 342f 

^5. 430|. 

26. 4c5^. 

27. 288. 
^^. 315. 
29. 16^. 
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50. 30 laborers. 

51. 11 H; 4:lf cd. 

52. 25| ; 32^ bu. 
38. 13^ hours. 
SJi.. 24 days. 

36. 30| bushels. 

36. 73^ acres. 

37. 2l4days. 

38. $16. 

39. 24 ; m\ tons. 

69^ yards. 

^1. 293^ pounds. 
^. 100 baskets. 

Art. 193. 

2. f 
5. If 

5. H. 

6. i. 

7'. A. 
^. H- 

ia 1. 
1^. If 

i^. 2^3-. 

15. 3^. 
i(5. 17^. 

18. |. 

iP. 2^. 

20. if. 

^i. |. 

22. If 



^^. 


7tV 


^4. 


3f. 


^5. 


If 


26. 


5H. 


27. 


7. 


28. 


13J^ pounds. 


29. 


7|f cords. 


30. 


n^i days. 


31. 


$|. 


33. 


1- 


SJf. 


1- 


35. 


f 


36. 


If 


37. 


f 


38. 


^¥5 T? 5 ■'^i 5 




3f ' 


39. 


M; W; 12; 




5^. 


Jfi. 


17H days. 


4i. 


6|4 bushels. 


Jt2. 


14 yards. 




Art. 194. 


1. 


64. 


2. 


135. 


3. 


289. 


I 


321f 


5. 


1. 


6. 


If 


7. 


193f 


8. 


385. 


9. 


224 sheep. 


10. 


$23925. 


11. 


lOH. 


12. 


250f 


13. 


$450. 


11 


17j^ barrels. 



Art. 196. 

2195JI ; 
45t/V; 385. 

s. ifF; H^' 

HW- 
-4- W; HS^; 

6. lO^ff. 

i^. 120 bushels, 

ii. W. $1| more. 

12. 47i bushels. 

13. 8tjV bushels. 
U. $4^. 

i5. $4200. 
16. 18 gallons. 
i7. Hi yards. 
18. 1^ pounds. 
iP. 36 years. 
20. $263f 
^i. 17^ pounds. 
22. 57|. 
^5. $1248. 
24. 60 feet. 
^5. $120. 

^^. $23«V« 
^7. 23^. 
^^. 3if 

29. -H- 
,5^. 33^. 

^i. I6i*. 
^^. 189. 

3Jf. 214. 
55. 36. 
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DECIMALS. 



Art. 217. 

2. .12. 

5. .009. 
Jf. .46. 

6. .025. 

6. .092. 

7. .0008. 

8. .068. 

9. .0023. 
10. .0126. 
ii. .00032. 
12. .00320. 
i,^. .001308. 
i^. 45.045. 

15. 10.02037. 

16. 1200.0120. 

17. 1000.00500. 

18. .0127. 

19. .4056. 

20. .00132. 
•^i. .00208. 

22. 48.0175. 
^5. 218.003046. 

Art. 228. 

^. .0600, .0340. 
^. .90000, .24000 
•^. .004100, 
.070000. 
J. .3260000. 

6. .32016000. 

7. .00600. 

8. .8000, .1040, 
.0031. 

P. 24.0000, 
2.7300, 
.0062, .9000. 



Art. 229. 

11. 4700 cents. 

12. 16300 cents. 

13. 35000 mills. 
U. 104000 mills. 

15. 670 mills. 

16. 870 mills. 

17. 5600 ; 20000 ; 
10700 ; 
32100 cents. 

18. 27000; 96000; 
72000 ; 
87000 mills. 

Art. 230. 

. .Zo. 
23. .102 
2Jf. .9. 

25. .07. 

26. 4.040. 

27. 3.1204. 

28. .75030. 

29. 2.008000. 

Art. 232. 

2. f. 

3. T^. 

7. A. 

9. xJtt* 

io. A- 

■^*' '8 off' 

25. tHtt* 



U. |. 

-?5. if. 
i6. -J. 

19. tV- 

2Jf. |. 

^7. $12f;l25^; 
|36|. 

^^. 37Tftr ; 9| ; 
42^. 

Art. 233. 

3. .sfO* 
Jf. .625. 

6. .08. 
^. .8. 

7. .85. 
^. .1875. 
P. .7. 

10. .0375. 
ii. .032. 
12. .375. 
i^. .75. 
i^ .875. 
15. .666+. 
i^. -.12. 
i7. .45. 
18. .5625. 
m .475. 
20. .392. 
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21. 15.6. 

22. 3.75. 

23. $12.2. 

Art. 235. 

8. .59985. 

9. 180.42. 

10. 354.45 acres. 

11. $358.43. 

12. $115.2375. 
IS. $808.80. 
H. 1516.65. 

15. 154.6350 A. 

16. $57.6475. 

17. 25.6148. 

18. $196,788. 

19. 6,7^9005. 

Art. 236. 

10. 8.99472. 

11. 5000.99998. 

12. 1.9998. 

13. 9.99. 

H. 3.999976. 
16. .0003767. 

16. 29999.999997 

17. 50.44. 

18. .001. 

19. 29.92366. 

20. 24762.13. 

21. 2499.75. 

22. $594. 

23. .426573. 

24. $549.38. 

25. $234.75. 

26. $706.63. 

27. 31.625 yards. 

29. 254. 785 tons. 
80. $4149.125. 



31. 2.6387. 

32. $30.89. 

33. 23.177. 
<^4. $9.40. 

35. 19.5828. 

36. $62,325. 

Art. 238. 

2. 14.914. 

3. 240.37086. 
^. .0273238. 
5. 5.4008. 

(5. $14.70. 

7. 2.934. 

,^. 104.182. 

9. .0570. 

i(?. $3,125. 

ii. .8448. 

12. .84217. 

i5. .021252. 

U. .1620. 

i^. 4.36692. 

i(5. .8323. 

17. .74772. 

i<y. 6.25. 

19. 171. 

^a 176.4. 

^i. .000392. 

22. .05391828. 

23. $303,125. 

24. 1.2. 

25. $203.2. 
^^. .077. 

27. .002116. 

28. $181,875. 

29. 3.9375. 

30. 42. 

^i. .0006076. 
32. $1.50. 
5^. $4.08. 



34. 380. 
,55. 133.56. 
5(5. .00143. 

37. 182.9625 bu. 

38. $8.09375. 

39. $3467.25. 
Jfi. $962.50. 
41. $63.5625. 
4^. $78,125. 
43. $8.50. 
44' $83.6875. 

45. $1125. 

46. 495.0825 ft. 

47. $547.50. 

48. $7.75. 

49. 47.97544. 

50. 218.5605. 

51. 739.280625. 

52. 1409.98. 

53. 40.841. 

54. 1009.6. 

Art. 240. 

3. 1.168. 

4> 4.5. 

5. $3.33. 

6. $7.60. 

7. 4.7. 
^. .4. 
9. 100. 

i(?. .01. 
11. .1. 

i^. .2. 
i5. .5. 

14. 1.76. 

i5. .31. 

16. $.25. 

i7. .0105. 

i^. $2,125. 

19. 110. 



AlfSWEBS. 
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20. $12.48. 

21. .139 ; 1.39 ; 
13.9 ; 139. 

22. 1.2 ; .6 ; .9 ; .8. 

23. .9; 1.04; 
.136875 ; 
.00435 ; 
.25091. 

24^ 1.2 ; .12 ; .012 ; 
.0012. 

25. 12 lots. 

26. $.50. 

27. $.08. 

28. $1.17. 

29. $31,565. 

30. $.875. 
^i. $.113. 

5^. $.625. 

3jt. $.09. 

55. 25.63 bu. 

5^. 8.125 rods. 

37. 14 cocoa-nuts. 

38. 1.25 tons. 
5P. $5. 

Art. 241. 

^. .0023. 
3. .6428+. 
^ $142,875. 

^. $7.8125. 
7. 19999.980. 



8. 36. 

P. .00015625. 
10. 10.025. 
ii. 9.84. 
i^. .23. 
13. 3050. 
i^. .00016. 
15. $5.85. 
i^. 28.8 bushels. 
i7. $10,875; 

$14.625 ; 

$23.0625 

18. $8.25 ; $33 ; 
$82.50. 

19. $65.28. 

20. .4. 

^i. 193.75. 
22. 30. 
^5. 44.32. 
2^. .26. 
^5. 2.52. 
^^. $125. 
27. 1.6432. 
^^. $9.25. 

Art. 243. 

2. $107. 
5. $24.66|. 
^ $210.50. 

5. $29. 

6. $195.33J; 
ip/«t7u ; 
$390. 66|. 

7. $76.66|. 



Art. 244. 

^. 204; 170; 
136 pounds. 

3. 726; 

484 baskets. 

4. 3072 ; 2024 ; 
1536 pounds. 

Art. 245. 

2. $200.88. 

3. $104.9325. 

4. $18.4875. 

5. $34.95. 

6. $29,725. 

7. $41,875. 

9. $329,398. 

Art. 246. 

2. $2.86875. 

3. $4.76. 

4. $2.9196. 

5. $14,615. 

6. $10.74564. 

7. $152,118. 

Art. 252. 

1. $197.36. 

2. $973.38. 

3. $728,601. 

4. $124,005. 

5. $117.25. 

6. $102.86. 



DEIfOMIJ^ATE ]^UMBEES. 



Art. 339. 

2. 1832d. 

3. 444 pt. 



4. 1152 pwt. 
6. 5152d. 
6. 11895 far. 



7. 1590d. 

8. 675 far. 

9. $87,597, 
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10. $27.9818+. 

11. 960 far. 

12. 320s. 

13. 4500 ct. 
U. 280 fr. 

15. $81.06. 

16. $3,348. 

17. 9464 yd. 

18. 562 in. 

19. 336 in. 

20. 15840 ft. 

21. 180001. 

22. 56 fourths yd. 

23. 84 eighths yd. 
21^. 148 sixteenths 

yd. 

25. 20530} sq.ft. 

26. 24200 sq. yd. 

27. 18948 sq. in. 

28. 200000 sq. 1. 
^P. 1984 sq. rd. 
SO. 144 qr. sec. 

31. 2128 cu. ft. 

32. 216000 ca.in. 

33. 693 cu. ft. 
3Jf. 42768 cu. in. 

35. 603 qt. 

36. 352 ft.; 584 ft. 

37. 474f^. 
5^. 1036 pt. 
5P. 224 pt. 
^0. 1412 pt. 
^A 4704 gr. 
Jf2. 107 gr. 
^. 9260 1b. 
i4. 2368 oz. 
1^5. 14001b. 
^(5. 74481b. 
47. 38001b. 
4<^. 3200 lb. 



Jfi. 12601b. 

^a 2725 lb. 

51. 15901b. 

5^. 13441b. 

5,^. 14501b. 

5^. 712ilb. 

55. 465 1b. 

56. 3640 1b. 

57. 44640 min. 
5<9. 8784 hr. 

59. 2505600 sec. 

60. 2184 hr. 

61. 51600". 

Art. 341. 

3. £26 4s. 4d. 

4. 23 lb. 5 oz. 

10 pwt. 

5. 26 gaL 1 qt. 

6. $.65. 

7. $12.40. 
^. 5fr. 

9. 5 Nap. 

m £15. 

11. lis. 7d. 

i^. 22 sov. 5s. 2d. 

13. 21 cr. 

H. 24 fl. Is. lid. 

15. 34 yd. 1 ft. 6 

in. 

i^. 4 mi. 

17. 239 fath. 1 ft. 

18. 9 rd. 13 ft. 6 in. 

19. 40|yd. 

^6>. Imi. 4ch. 71. 
21. 160 A. 
^^. 8 sq. rd. 4 scj. 
ft. 112sq.in. 
23. 3 sections. 
J?^. 65 A. 



25. 29 cu. yd. 3 

cu. ft. 

26. 342cd.84cu. 

ft. 

27. 6cd.ft. 

28. 4 qr. sec. 

29. 293 gal. 1 qt. 

Ipt. 

30. 6bbl. 

31. 16 gal. 

5^. 6 Cong. 4 0. 

llf 5 4f3. 
33. 500 bu. 

^^ 77 pk. 2 qt. 
<^5. 4 lb. 1 oz. 3 
pwt. 5 gr. 

36. 51oz.7dr.lsc 

37. 30 lb. 7 oz. 

2 pwt. 

38. 5 cwt. 26 lb. 

9 oz. 

39. 75|bu. 
Jfi. 216 bu. 
il. 4ibbl. 
4^. 250 bu. 
JfS. 8wk.4da. 
Ji^.. 7 hr. 57 min. 

15 sec. 
JiS. 15 mo. 

46. 2° 46' 40''. 

47. 19 gro. 

48. 144 doz. 

49. 203 score. 

50. 36 rm. 15 Qr. 

7 sheets. 

51. 24 bun. 

Art. 342. 

i. $318.24. 
2. $469.44. 
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3. $1900.80. 

4. $201.60. 
6. $10.92. 

6. $73.50. 

7. 1220.50. 

8. $5425. 

9. $7. 
10. $135. 
ii. $30. 
12. $28.80. 
i^. $64. 
i^. $90. 
15. $57.60. 

i6\ 8 gaL 3 qt. 
Ipt. 

17. 2 oz. 18 pwt. 

18. 112 farms. 

19. $.08f 

m 2880 mm. 
^i. 24||A. 
22. $2.10. 
^5. $40.50. 
^^. 12 spoons. 
25. 75bbl. 
^^. 220 cu. yd. 

27. $2700. 

28. 20 sq. yd. 
^P. $12 gam. 

30. 1280 rd. 

31. $224. 

32. 288 bricks. 

33. $26. 

34. $101.25. 

35. $54. 
5^. $22.70. 

Art. 344. 

2. 14 hr. 24 min. 

3. 7 oz. 4 pwt. 
^. 3|qr. yd. 



5. 

6. 

7. 
8. 

9. 



10. 

11. 
12. 
13. 

IJf. 
15. 
16. 

17. 
18. 

19. 

20. 
21. 



2. 
3. 

^. 
5. 

6. 

7. 

8. 

9. 
10. 
11. 



3 gal. 3 qt. 1 pt. 

2gi. 
22 hr. 4 min. 

48 sec. 
41 lb. 8.96 oz. 

3 wk. 1 da. 9 
hr. 36 min. 

133 sq. rd. 10 
sq. yd. 108 
sq. m. 

1 da. 9 hr. 36 
min. 

14 ft. 5} in. 
3.6 qr. yd. 
39 gal. 1 qt 

Ipt. 
987f 

2 pk. 4 qt. 
7s. 5d. 3.6 + 

far. 
42' 54". 

2 rd. 9 ft. 2.88 
in. 

4 da. 14 hr. 42 
min. 43.2 sec 

14.4 oz. 

3 bun. 1 rm. 
10 Qr. 

Art. 345. 

ilb. 

.4375 cd. 
i wk. 
^Ib. 
T^bn. 
ibbl. 

I yd. 

lipk. 
3^ da. 
fib. 



12. £^. 

13. ^cd. 
U. I ft. 

15. |j rd. 

16. £.60625. 

17. .2616+ bu. 

18. .629i^fath. 

19. .01 ton. 

20. .14583 + gal. 

21. .4375 wk. 

22. .5 yd. 

23. .3548+ lb. 
^^. .8333+ lb. 

25. .217°. . 

26. .3125 rm. 

27. ibbl. 

28. ^Vrcwt. 

29. -^f gal. 

30. .27083 + lb. 
^^- ■^> or .71 o; 

32. .7f§. 

33. .09 pk. 

Art. 346. 

2. 503 A. 78 P 

13 sq. yd. '. 
sq.ft.l3sq.i 

3. 64 lb. 2 oz. 1 

pwt. 

4. 6 a 11 1 1 

23 10 gr. 

5. 22 cd. 3 cd. f 

15 cu. ft. 

6. 6 s. 12° 36' 37 

7. 101 A. 64 P. 

8. 5 T. 1 cwt. 8 

lb. 3 oz. 

9. 9 bun. 1 rm. 1 

Qr. 18 sheei 
10. 190 bu. 45 11 
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Art. 347. 

2. 4 hhd. 13 gal. 3 qt. 1 pt. 

3. 6 wk. 6 da. 5 hr. 55 nun. 

14 sec. 

4. 58 yd. 2 ft. 9 in. 

5. 84 A. 134 P. 

6. 4 T. 16 cwt. 5 lb. 12 oz. 

7. 3ib9|33l33gr. 

8. 36 cd. 3 cd. ft. 13 cu. ft. 

9. 13 sq. yd. 3 sq. ft. 132 

sq. in. 

10. 7 rm. 15 Qr. 19 sheets. 

11. 14 gal. 1 qt. 1 pt. 
W. 711b. 8 oz. 

13. 319 A. 75 P. 
U. £149 16s. 2id. 
15. 223 A. 71 P. 

Art. 348. 

2, 6 y. 5 mo. 17 da. 

3. 3 yr. 2 mo. 24 da. 
^ 57 y. 1 mo. 25 da. 

6. 208 da. 

7. 1 V. 7 mo. 19 da. 19 hr. 

40 min. 

Art. 349. 

^.67 bu. 3 pk. 5 qt. 1 pt. 

3. 214 lb. 4 oz. 8 pwt. 12 

4. £57 4s. 3d. 

£66 14s. IIM. 
£85 16s. 4^. 

5. 31 hhd. 40 gal. 3 qt. 

50 hhd. 40 gal. 
94 hhd. 59 gal. 

6. 17 rd. 1 yd. 1 ft. 6 in. 
51 rd. 4 yd. 1 ft. 6 in. 



7. 66 cu. yd. 26 cu. ft. 184 

cu. in. 
133 cu. yd. 25 cu. ft. 
368 cu. in. 

8. 69 ft, 6 5 2 3 03 18gr. 

1931 S> 0| 53 23 
20 gr. 

9. 2 da. 20 hr. 34 min. 
8 da. 13 hr. 42 min. 

10. 376 cd. 3 cd. ft. 8 cu. ft. 
635 cd. 2 cd. ft. 

11. 336 A. 144 P. 

505 A. 52 P. 
589 A 88 P. 

12. 403 rm. 15 Qr. 

13. 27 bu. 
U. lOl^bu. 

15. 1 lb. 7 oz. 12 pwt. 

16. 42 T. 1750 lb. 

17. 396 lb. 

18. 423 A. 120 P. 

19. £101. 

m 212 hhd. 24 gaL 

Art. 360. 

2. 10 lb. 4 oz. 15 pwt. 8 gr. 

3. 4 wk. 5 da. 20 hr. 32 

min. 10 sec. 

5. 11^ times. 

6. 24 times. 

7. 41 gal. 3 qt. 1 pt. 

8. 54 yd. 2 ft. 2| m. 

9. 20 A. 17 P. 28 sq. yd., 

1154 sq. in. 

10. 49 gal. 2 qt. 1 pt. 

11. 17° 1' 48''. 

12. £4 2s. 4d. 

13. lOUi. 

U. 1 cd. 2 cd. ft. 5 cu. ft. 
15. 1 oz. 17 pwt. 4 gr. 
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16. 15 da. 

17. 880 rails. 

18. Scwt. 641b. 

12| oz. 

19. 48 farms. 

Art. 361. 

1. 486 sq. ft. 

2, 7 ft. 

5. 11 A. 7 sq. ch. 
^. 64 ft. 

6. $150. 
^. 22iA. 

7. 312i sq. ft 

8. $2568.75. 

9. 32 rd. 
i(?. $43.87i. 
11. 1122.50. 
i^. 216. 

13. 122iA. 

i^. $11.70. 

i5. 72. 

16. $270.40. 



17. 100 sq. ft. 

18. $87.50. 

i5>. 1800 sq. rd. 

20. $487.50. 

21. 28f yd. 
^j^. $52. 
^el 40 yd. 
2ji,. $57. 
^5. $14400. 

Art. 362. 

/. 1430 cu. ft. 

2. ^ cu. ft. 

4. 15|Cd. 

5. 310CU. yd. 

6. $23,75. 

7. 40 ft. 
^. 1728. 

P. 357C11. ft. 

10. $112.50. 

11. 108. 

12. 40851 cu. ft. 
i^. 2 Cd. 



1:4. $998.40. 

i5. $356.25. 

Art. 363. 

1. 320 bu. 

2. 192 bu. 

^. 400 cu. ft. 

4. $397.80. 

(5. ll|ft. 

7. 20 ft. 

Art. 364. 

^. 374^ gal. 

8. 8 ft. IM in. 

4. 1640|lb. 

5. $14.95-1-, 

6. 1494^ gal.; 
1250 lb. 

7. 38|4lihd. 

8. 218|i. 

P. 3383.1 cu. in 

10. $20.68+. 



PERCENTAGE. 



Art. 376. 

2. $17.25. 

8. 110 bbl. 
^. 91 mi. 

6. 200.75 rd. 
(5. $128,304. 

7. 82.36 bu. 
^. 41.92. 

9. 18.621. 
m 411 tons. 
11. $4,263. 
i^. 100.2 lb. 
13. $25. 

i^ 300 sheep. 



15. 60 panes, 
i^. $2016.15 paid. 
$470.35 unp'd. 

17. $7035. 

18. 273 bbl. 
iP. $944. 

Art. 377. 

2. 20%. 

3. 12i^. 

5. 16^. 

6. Hifc. 

7. 25^ 



^. 62i^ 

9. b^%. 
10. 16f^ 
IL i%. 

12. 6%. 

13. lb%. 
U. 46f ^. 
15. 60^. 

16. dei%. 

Art. 379. 

^. 370 tons. 
3. 462.2. 
^. $720. 
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6. 1400 A. 

6. 130 yd. 

7. $300. 

8. 3360 bbl. 

9. $627.08^. 

10. 50 yd. 

11. $6500. 

12. 314. 
18. 204 lb. 
U. $31,375. 
i5. 2000 ft. 
i6?. $2476.80. 

17. $2706. 

Art. 380. 

2. 560. 

5. 1365.74+. 

5. $500. 

e. $1717.27+. 

7. $300. 

8. $175 A. 
.<>. 42.3. 

i^A 1200 bu. 

11. $450. 

i;:^ $7400. 

18. 57 ft. 
i^. 1^42 in. 
15. $485. 
itf. $325.72. 
17. $400. 
i.V. $(i00. 
i,0, $2400. 

m). u^ A. 

Art. 386. 

1. $.37 gain. 

)». $.875 gjiin. 

.1 $228.1)0. 

4. $38,084 + . 



Art. 387. 

1. $137,885. 

2. $3852. 

8. $1177.05. 
i. $3250. 

Art. 388. 

1. 20^ gain. 

2. 26% gain. 
8. 25^1088. 

4. 40^ l088. 

6. U^^fo gain. 

6, 16%, 

7, 3di%. 

Art. 389. 

L $136. 

2. $25.40. 

8, $3. 60. 
^. $75. 

6. $16,125. 
^. $90.75. 

7. $112 whole 

gain. 
33^^ gain. 

8. $3.84. 

9. $371.25. 
ia 21i%. 
12. $27600. 
i5. $42. 

14. $21 loss. 
i5. $324. 
16. $20000. 
ir. 133^5,^. 
i5. 60%. 

Art. 395. 

2. $116.25. 

8. $76.17 + . 
4. $13.67 + . 



5. $129.68+. 

6. $281.25. 

Art. 396. 

^. li%. 
8. 2i%. 

s. n%. 

6. li%. 

Art. 397. 

2. $16800. 
.^. $5700. 

4. $3400. 

5. $15760. 

6. $147200. 

7. $3500. 

Art. 398. 

2. $4400. 

.^. $6480. 

4. $9860. 

5. 100 shares. 

6. 256 bbl. 

7. 3600 lb. 

Art. 412. 

2. $9.75. 

8. $33.8835. 

4. $912.50. 

5. $28.9926; 
$20. 709 ; 
$49.7016. 

6. $96 ; $135. 

7. $24.02. 

8. $90,125. 

Art. 414. 

2. $6.87 + . 
8. $54.71 + . 
4. $83,108+. 
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5. $941,571 + . 

6. $1255.35. 

7. $412,206. 

8. $2759. 33f 

9. $5190. 208^. 

10. $99.72. 

11. $1,531+. 

12. $15,669 + . 
IS. $1020.48. 
U. $125,712+. 

15. $60,922 + . 

16. $82,406 + . 

Art. 416. 

2. $9,081+. 

3. $9,282 + . 

4. $36,471+. 

5. $2,568 + . 

6. $6,835 + . 

7. $16,392+. 

8. $47,691. 

9. $112.20. 

10. $3,267 + . 

11. $20,273+. 

12. $227,108+. 

13. $10,436. 
U. $8,914 + . 

15. $11. 

16. $16,303+. 

17. $69,422 + . 

18. $522,096+. 

19. $665,552+. 

20. $1255.08. 

21. $51.66|. 

22. $5.88. 

23. $50.54+. 
2i. $35.50. 

25. $216.02+. 

26. $472,137. 

27. $5656. 08^. 



Art. 417. 

2. $560 ; $420. 

3. $2000 ; $1400. 
J^. $5800. 

5. $3000. 

6. $5500. 

7. $19500. 

Art. 418. 

2. $450. 

3. $400.54. 
^. $250. 

5. $141.70. 

6. $1520.91+. 

Art. 419. 

2. 8%. 

3. 7i%. 
^. 10^. 

5. 5i%. 

6. 6fc, S%, 12fc, 

Wo. 

7. Idifc 

Art. 420. 

2. 3 yr. 6 mo. 

3. 2 mo. 12 da. 

4. 2 yr. 9 mo. 

5. 8 mo. 12 da. 

6. 3 yr.6 mo.24 da. 

7. 2 yr. 4 mo. 

8. 12i yr., 25 yr., 

7 mo. 15 da. 

Art. 421. 

2. $51.25. 

3. $143.26 + . 

4. $248.63 + . 

5. $137.92 + . 

6. $1402.55 + . 



7. $43,487. 

8. $164.86+. 

9. $1043.599 + . 

Art. 427. 

2. $789,588 + . 

3. $2198.33+. 

4. $1370.845. 

Art. 432. 

2. $600 P. W. 
$14.40 T. D. 

3. $2500 P. W. 
$140 T. D. 

4. $461,165 P. ^ 
$13,835 T. D 

5. $1210. 

6. $4559.38. 

7. $291.63+. 

8. $452+ loss. 

Art. 436. 

2. $20.51. 

3. $1472.875. 

4. $777,276 + . 

5. $1.69 + . 

Art. 436. 

2. $2990.53 + . 

3. $360. 

4. $1518.60. 

5. $783.08. 

. Art. 443. 

2. $72.75. 

3. $33.60. 

4. $90. 

Art. 444. 

2. If^. 

3. \%. 

4- i%' 

5. \\%. 
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Art. 445. 

2. $60000. 

3. $15600. 

Art. 448. 

1. 525 1b.. 

2. lO^biL 
8. $94.67. 
i. $.llf. 

5. 9i^. 

6. $15560. 

7. $75.25. 
^. $1406.25. 



9. $27.40. 
m $18.88. 
11. 34^ yd. 
i^. $2,156. 
i.5. 328 8q. ft 
IJh $7.60. Ist 
i5. $43.03+. 

16. $63.28+. 

17. $21500. 

18. $1.20. 

i,9. 240 yd.; $390. 
20. 86 1b. 
^i. $13200. 



^. 5994 ft 
23. The latter, 
$.12 nearly. 
2Jf. $186.60. 

25. $8. 

26. $573.44. 
^7. 187VTyd.; 

1562J lb. 

28. $652.86. 

29. $33.44 + . 

30. 260 yd.; $455. 

31. $193.60. 

32. $306.68. 



A Pocket Dictionary 

OF THE 

ENGLISH LANGUAGE. 

ABRIDGED FROM WEBSTER'S QUARTO. Illustrated with 
nearly Two Hundred Engravings on Wood. By Wm. G. Webster 
and Wm. A. Whbbilbr. 

This volume embraces a careful selection of more than x8,ooo of the 
most important words of the langn^e. The introduction contains, beside 
the Pictorial Illustrations, Tables of Money, Weight, and Measure, Abbre* 
viations, Words, Phrases, Proverbs, &c., from the Greek, the Latin, and 
the Modern Foreign Languages, Rules for Spelling, &c., &c., making 
altoj^ether the most complete and useful pocket companion extant. It is 
beautifully printed on tinted paper and bound in three different styles. 
Cloth, 75 cents ; flexible, 85 cents ; tucks, gilt edges, |z. Sent by mail on 
receipt of the. price. 

Rambles Among Words. 

THEIR POETRY, HISTORY AND WISDOM. By Wm. Swinton, 
A. M. Handsomely- bound in flexible cloth, and marbled edges. 30a 
pages. Price $x. Single copies by mail on rc;ceipt of the price. 



Spencerian Key. 

For the use of Teachers^ Pupils and Professional, Pe^imen. It is the 
only Complete and Practical Guide to the Science of Penmaiiship pub^ 
Ushed, ana with its use little difficulty wilt be found in teaching writing 
successfully. Price fi-sa By mail on receipt of price. 

Reading and Elocution. 

By Anna T. Randall. 

Though this work has been but recently published, it has attained a flat- 
tering success, bein^ now introduced and in use in a large number of 
the best educational institutions in the country. It is intended to be used 
separately, or in connection with any series of books for instruction in 
the art pt reading, z vol zamo., 450 pages. Price, by mail, f z.40. 

♦»♦ THE EDUCATIONAL REPORTER— Full of interesting and 
valuable Educational information, is published three times a year, bearing 
date respectively January, May and September, and wiU be sent to teachers 
and educationists, vrithout charge, on application. 

Ivisoh, Bldkeman, Taylor & Co., 

educational pubushers, 
188 & 140 Grand St., Nbw York. 188 & 185 Statb St., Chicago.: 



^]^t%mtntnn (5bxtmli0nar Series* , 

THE 

American Educational Readers. 

A NEW GRADED SERIES, fully and handsomely illustrated, cxc^lUnff 
all others in Manufacture. Gradation, and in Cheapness. The most 
beautiful Series of School Books ever issued. 

This is an entirely new series of Readers. They have been published 
to most a want not heretofore supplied, in respect to cizc, gradation, and 
price. The books contain less pages than those of the old popular series, 
and are much cheaper in price. They have been compilea by several 
CTuinent educators who haVe acquired, by a life-long experience in the work 
of elementary education, a familiarity with the wants ot pupils and teachers 
in this department of instruction. 

Tc\ep/an of the American Educational Readers will be found to embrace 
several new features. That of the first reader combines the word metkody 
the alphabetic method^ and the phonic tnethod. The word And phonic 
methods are used to teach the elementary sounds and their simplest cocv- 
binations. Words are taught by associating them with the pictorial repre- 
sentations of familiar objects, and their analysis leads to a systematic and 
logical presentation of letters and their sounds^ as the components of the 
words. The whole system is logical and systematic from the beginning to 
the end. The regular combinations are carefully presented at the coni- 
mencement, and the pupil is made to pass by slow degrees to what is 
anomalour and dem^lex. Articulation and ^pronunciation are secured bo- 
fore the pupirs'mind is very much occupied with other considerations.. 
Here ^^ phonic method has been kept steadily in view in the arrangement 
of the exercises. 

In the more advanced books of the series, while elocutionary principles 
have been carefully elaborated, and illustrated by appropriate exercises, the 
important object of instructing the pupil himself by means of bis own 
residing, has not been lost sight of. Hence, the lessons will b.c found to 
embody much valuable information, upon scientific and other subjects, 
entirely divested, ho»«rever, of an abstruse ortechnically scientific character. 
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nary tist and Intellige 
aiialysis hav3 been appended to many of the lessons, containing a summary 
of the matters contained therein. Thes? will be found very useful in con- 
ductin*; exercises to develop the intelligence of the pupils or tr::lning them 
in habits of attention and correct expression. 

The Illustrations of these books will be found very far in advance of 
those of any other series, in beauty and accuracy of drawing and engravinfj. 
They have been drawn by the most eminent and talentea artists, and en- 
graved expressly for these books. No books in the market are more 
copiously and beautifully illustrated than the AVw Graded Series, 

The printing and paper are of a high order of excellence, the foxincr 
being the best style of the work of the well-known University Press at 
Ca mbrid ge. 

I^T" Full descriptive Circulars o/ ike series with titles and prices ^ 
will be sent by mail on application, 

♦»♦ THE EDUCATIONAL REPORTER— ill of interesting and 
valuable Educational information, is published three times a year, bearing 
date respectively January, May and September, and will be sent to teachers 
and educationists, without charge, on application. 

Ms6h, Blakemariy Taylor & Co. 

educational pubuskers, 
188 & 140 Grand St., New York. 188 & 185 Stats St., Ckicago. 



School Records. 

We publish the following School Records, to which we invite the atten- 
tion of Teachers. We shall be pleased to send sample pages of any or all 
of them, without charge, on application. 

No. z. Alfhabbtical Register. 304 pages. Cap folio. Indexed. Price 

$3-75- 
No. 2. Rough Rbcistbk ; or, Admission Book. 4S pages. Cap 4to. 

Price 60 cents. 

No. 3. DiscHAKCB Book. 40 pages. Cap 4to. Price 60 cents. 

No. 4. Daily Attendance and Weekly Report Book, xoo pages. Cap 
folio. Price $2.50. 

No. 5. Recitation Record ; or. Class Book. 80 pages. Medium 4to. 
Price $1.25. 

No. 6. Roll Book ; or, Class Attendance Book. 80 pages. Medium 4to. 
Price $1.25. 

No. 7. School Diary. No. z (for Pupils), to last six months. Price pei 
dozen, $x.oo. 

No. 7. School Diary. No. a (for Pupils). Same as No. x, with the ad* 
dition of blanks for communication from Teacher to Pa,rent, or from 
Parent to Teacher, Summary, &c. Price,, per dozen, $z.cia 

No. 8. Alphabetical List, to show the number of days and months each 
pupil was present during the year. 80 pages. Cap folio. Indexed. 
Price $1.75. 

No. 9. American School, Daily, Weekly, and Quarterly Register. 
Price 90 cents. 

No. zo. General Record op Recitation and Attendance. Medium size. 
Bound. Price $4.00. 

No. zz. Weekly and Term Report Cards. Price, per dozen, 60 cents. 

No. z2. American School Class Record. Price $1.25. 

No, Z3. Teachers' Complete Pocket Record. Price 63 cents. 

The Scholar's Pocket Record. A Weekly, Monthly, or Quarterly 
Register of Attendance, Deportment, &c. $z.oo per dezen. 

♦♦♦ THE EDUCATIONAL REPORTER— Full of interesting and 
valuable Educational information, is published three times a year, bearing 
date respectively January, May and September, and will be sent to teachers 
and Educationists, without charge, on application. 



Ivison, Blakeman, Taylor & Co., 

bducatiomal pudushbrs, 
188 & 140 Grand Si - «^t., Chicago. 



